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I. Dome fick or Gabe: Navisartron, Syndry 
Notes , the Moon's Motions, Calender, Tides, Ge. 
by} 


II. TA CORAIZTICAL NAVIGATION 
Various Methods, 1010 Geometrical, Logarithmetical, I 
mental, Tabular, and by the Pen only without Tables 8 ; 

Inſtruments.) Together with Practical As TRONOMY, 

the Deſcriprion, Conſtruction, and Uſe of the Plain and 

Mercator's Charts, and other Nautical Inſtruments, (ec. 


III. Practical NAVIGATION, The Application 
the Theory to Practice; in keeping a, Sea. Journal. the 
working a Day's Log at Sea, in all Caſes of Winds and 
Weather, making or ſhort'ning Sail, Trying, Hulting, &. 
And, the manner of makin allowance for all known | 
Impediments whatſoever (with Rational Correftions ;)} Þ 1 ⁸⁴ 
Illuſtrated with full, proper and practical Examples of the 
ſame. The whole more amply and plainly demonſtrated, thanf ! 
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— 


in any Treatiſe of this kind extant. To which are added, 3 
All Neceſſary Tables, Nautical and Aſtronomical, for the 
Mariner's practice, by Inſpection. © ey 

| Alſo an APPENDIX, 


2 Touching Pleaſant and Critical Queſtions in | Novieation ; with » 
"> divers other r things both Curious and Uſeful in this Art. 
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n SHE Oblig xd Amor, with all Sub- 
mio. xp the enſuing Trea- 
tiſe to you (as your juſt Right, 
not doubting but by your great 
8 2 Sagacity, and penetrating Judg-: 
ment in this kind of Learning, 
you will readily perceive, that my ſincere In- 
tention of doing ſervice to the World, hath ani- 
| mated me to publiſh this Epitome of the Mari: 
| ners 


KA Epiſtle Dedicatory. © 


without your Exatninatianiand Appro 


— Inns + —— — — 


4 "WW. 


ners Art, for which, and the Publick Good, 


ner ton, FO! 
have always been ſo cofpicucuſly Sent 


particularly by your encouraging this Noble 
and Uſeſul Science, wherein the Safety, Wealth 
and Glory of the Britzh Nation are ſo much 
concern'd. I am well aſſur'd, that no Perſon 
| ion, Tan 
be admitted to Publick MathemaricaF Services 
in the Royal Navy &c. and that, bringing all 
ſach Perſons to the Scrutiny, as their Merit, 
ſo your Countenance appears. 
UID ee. 08 
Turs Art, Gentlemen, T undertake to Teach, 
and offer to the World, having grown up with 
me from my Minority, being the reſult of a 


long Theory, and Many. Vears | Expegiencecat 


* „ 


Seca, in quality of Mate, Maſter, and Iuſtredter to 


the Gentlemen - Volunteers in his rde Roy- 
al Navy, appointed (atter a ſtrict Examination) 


by Your Board; Im not without hopes of be- 


ing accepted in this my Addreſs, ang, preſume 
therefore to make choice of ſo Honourable a 
FRATERNITY for my PATRONS ; Who are de- 
fervedly Famcus for your ſuperlative Knowledge 
in Maritime Affairs, and by all juſtly eſteemed 
the Ableſt Maſters in this Art, as well as the 
moſt proper Judges of Works of this nature: 
Your very Names will excite the Voung Stu- 


dent in Navigation to a diligerit Application,” 
when he conſiders your Candor, Generoſity, 
and propitious Inclination towards all who en- 


dea vour 
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J e vour. any way to promote or „ 
it ee Iatereſt. 50 8 2 bNον n 
12 N 84 vil 100 7 
; - THSKEFORE; if my Verforlbanes herein may 
but obtain your Approbation, and your Aecep- 
Lance give it an Imprimatur; IIſhall be the leſs 
concern'd at the carping Cenſutes of Zoilus 
and Mamas, (or any ſuch, who prefer their 
pon private Intereſt to the Publick Good; 
end be the more encourag d to ſpend: the reſi- 
ue of my Days in promoting this Famous An r, 
ia which) I have already ſpent: 4 great part of 
Ihe Studies of my paſt Life: And, among the 
umbers I have Taught, have, not long 1ince, 
ad the Honour of re re unn ot your 
. pans; Relations, Ce. £52 1699 Jo 
1 | of Mir! 3 
| cf avs; Genes further r me to 
7 aſt my'Mite into your Treaſury. ; which, a8 u 
mall Pledge of my Eſteem' for your Favours, 
beg you will be pleaſed to accept. 
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1 ſhall contlude. this LAS with the 
—Zrateful and pleaſant Reflection all muſt have of 
-i the great Honour and Benefits which accrue to 
the Britiſp Dominions by your Wiſe Conduct 
and Indefatigable Applications, and by your 
Y Publick Zeal ſor the Common-Weal. . Tis the 
= Courage of ſomè of your Honourable Brethren, 
chat has quelld the Pride of Moxsigux, remo- 
ved War trom our Doors, and planted the O- 


live- 


inert 


iv Epiſtle Dedicatory, 


live-Branch in the midſt of Great-Brirain : is 


es and good Things of the whole World com- 


to name no more, ne er a Society in Europe, Ec- 


the Conduct of others, that has tranſported in- 
to our Iſland the Wealth of both Indies, carry d 
away our Superfluities and brought us home 
our Conveniencies; making the Pleaſures, Rich- 


mon to all Mankind: Tis the Vigilance of o- 
thers, that renders our Sands and Shoals naviga- 
ble, procuring Sea-Marks, Light-Houſes,$'c. for 
the ſafety of Shipping: And tis Your Sagaciry 
alſo that procures Able Maſters and Pilots for 
our Ships of War, and of Merchants, c. And, 


cleſiaſtical or Civil, can equal your extenſive 
Charity, in maintaining decently ſuch a Number 
of poor Seamens Widows, Cc. Theſe not only 
raiſe Admiration in all Men, but excite the beſt 
to pray for. you, and the Proſperity of your 
Worthy Fraternity : With whom ſincerely joins, 
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GENTLEMEN, 
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. Tour moſt Obliged, aud 


» Moſt Obedient Humble Servant, 
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NAVIGATION 


N 10 c. 20 \ 10 


£15 n ne 3 Mow 4 by 
* beſt known, by, thoſe of the No- 
. Tribe of Zahulen, That che Art of 
Navigation, by which Alandz are earich'd 
FI 91 5 and preſery'd in Safety from Foreign laya- 
n fiofis 3 the wonderful Works of au Omni- 
{cient Creator, in the wide extended Ocean and remote 
Nations, are delightfully beheld, &c. is a very excellent 
and neceſſary Art; and that tis no mean Accompliſh- 
ment, to be capable of conducting a. Ship richly laden, 
round the. World. Neither can it be deny'd, that the 
Riches, Safety, and Glory of Great Britain, "confi in its 
Naval Power: (For the more it is improv'd,, the 
more Great, che more Safe and Rich, will theſe King- 
doms be; and on the contrary, the more the Navigation 
and Naval Power is diminiſh'd or diſcourag'd, theſe Nas 
tions will be the more Mean, the more Poor and Jan !) 
This Art not being as yet arriv'd to its Ne plas ultra, 
will admit of further Improvements, till God ſhall 
3 us to diſcover a certain Method, for finding the 
ongitude at Sea. I mall therefore, in Compliance to 
Cuſtom, ſay ſomething as Prefatory to che enſuing Trea- 


1 tiſe; 


p 
* 


e 


tiſe; and why I undertook the Publication thereof, in an 
Age that fo abounds with Books of this nature: Bur the 
Difference between them and this will appear obvious 
(to the Knowing and Impartial Reader,) by comparing 
em together. For beſides that want of a plain and re- 
gular Method in THEORY, and the Defeck of ſufficient 
Tables and demonſtrative Examples iu the PRACTICE 
of this Art, in the ſeveral Books of this «kind extant; 
moſt of-theſe-are either too Voluminaus, and tend ra- 
ther to Diſtract than Inſtruct; and ſo the Learner is de- 
terr'd or diſcourag'd from the Study: Or elſe roo abſtruſe 
and perplex d, being promiſcuouſly fill'd with unneceſſary 
Problems, and intermix'd with Things foreign to the 
Arr of Sailing. I have therefore, (for the ſake of thoſe 
who value the ſolid and ſubſtantial Part of this Science, 
rather than uſeleſs Speculations,) here omitted nothing 


that may be of uſe to the Mariner; but made ir a ge- 
neral Treatiſe of Navigation, (boch for Curioſity and 


Uſefulneſi,) to ſupply the Defect of all other Books of 
this kind : And in endeavouring to make the Merhod 
throughout the whole, uniform, plain, and perſpicuons 
as poſſible, I have given ſuch Caſes only, as are of uſe 
to the Mariner in the ſeveral kinds of Sailing; and 
have applied ſuch Examples ro each, as may beſt de- 
monſtrate their Operation, be moſt eaſie for Memory, 


and applicable to Practice. And all the Rules, Proje&s- 


ons, Analogies, manner of working and refolving thoſe 
Caſes, according to the various Methods inſerted, I hope, 
are explain'd in a natural Order, in ſhort and clear 
Terms, to render them eafie ro the underſtanding of 
the moſt indifferent Capacity. Nor can I conceive there 
is any thing material omitted, or any thing inſerted ſuper. 
fluous, or which was nor neceſſary to make the Body of the 


Book correſpondent to the Title-Page : Beſides there are 
ſome Improvements in the Theory, and ſuch full and demon- 


ſtrative Examples in the Practice or Journal - part, that I 
think I may affirm, have not hitherto been treated of by 
any; and in ſuch an Experimental Method, as I have 
taught and practisd with Succeſs, both at Home, and in 
Foreign Voyages, for more than Twenty Years, (in rhe 

various 


PREF ACE. 

variornis Stations of Mate, Maſter, Regular Sworn and War: 
ranted Teacher of the Mathematics, to the Gentlemen · Folun- 
teers in his Majeſty's N Navy.) 


As for the Stile, tis plain, and ſuited to the Meridian 
of Seamen ; who undoubtedly will ſearch here for Truth 
and Uſefulneſs, and not for Rhetorical Eloquence; (Ac- 
compliſhments ſeidom courted by the Honeſt Sailor, for 
they will never help him to a good Land. fall, nor keep 
his Ship from a Lee- ſnoar.) And for the Rhymes inter- 
ſpers'd in this Tract, if they ſeem not ſo Poerical as they 
ovght, or I have not kept Decorum, I ſhall not oblige my 
ſelf ro anſwer either for the Poet or Poetry; they be- 
ing inferred only to make it more taking with the Juve- 
nile ſort of Aa 5 * are WP _ 838283 with ſuch, 
as perhaps the more Learned an owing wi 
better. a hg 

I hope it can't reaſonably be expected in a Treatiſe of 
this bulk, purely defign'd for Navigation only, that 1 
ſhould have treated of rhe Uſe of the Globes, Doctrine 
and Projection of the Sphere, Geography, &c. which indeed 
are Sciences copious enough for a Treatiſe of themſelves, 
(if well handled :) And therefore, there being plenty of 
ſuch in the World, the Reader is referr'd ro them. b 


Thus having laid my Labours before the Courteous 
Readers, who are moſt likely to receive Profit thereby, at 
a ſmall Charge; I muſt entreat others ro uſe me as th 
would themſelves be us d, which is the ſpontansous ad 
of every Good Man; and deſire that what Errata have 
crept in, thro? the Printer's means, or my own Overſight, 
the Reader would paſs over: For neither He, nor I, 
nor any of the Sons of Adam, (nor their Writings,) are 
infallible ; fince according to the Proyerb, 


Nemo ſine crimine Vivi 5 


No Man e'er liv'd (on Earth) nor ever ſhall, 
Thar did all well, 5 oY no Fault at all. 
2 


} 
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e 
And as Mr. Pope. are, dn tort 


Whoever thinks a Faulrleſs pi 0. to ſee; 
Thinks what ne'er was, nor ry nor e'er ſhall be 


_ Altho my Deſi ign here i is mare prod ed far. Publick 
for this Age ſel 
ng remprs the writing in a „ ee. wa; for Profit 30 


yet, no doubt, * carping Momi may 27 ſome 805 


perbaps, may contemn firs ; > mag A ere indeed 
this Age produce little elſe but Drollery and Ridicule by. 
wal ing Wits, who, can only canvaſs a Word, or clamour 
4 Pag ſe in an Author. And ſuch Heraſtratus s, Nu- 

5 and Ardelig's, that would fain almecanthprize 

W lves from the Nadyr. wy Ignoramys, to the Zenith 
of Non Parallels, \ becauſe they canngt ger a, Name by 
any aminent Work of their ogy * ir in the de- 
ſtroying, rhar, of others: Bur we muſh let em renz it 
is eaſier to be a Critick chan an F ager And. 4 he 
who would, judge impartially of an Undertaking of this 
nature, would. but take the Pains. to 15 himſelf Maſter, 
both of the Theory and Practice of this 10 * then 
eſſay ſomething. Hr the. like Kind; (for Authors ſhould be 
.tr,'d by their Peers,).we ſhould, be rid of choſe derraCting. 
Enemies, I wiſh. it, were not to be ſaid, chat this No- 

ble and Uſeful Art hath of late Days. been made Con- 
temptible, by the Number pretending to teach it, that 
want the neceſſary Qualifications, and have never been i in 

the Practice thereof at Sea; and conſequently che Lear- 

ner with ſuch, tpends his Money and Time to very little 

real Advantage: I ſhall — Andy with, Submiſſion to ber- 

ter ne preſume ro fg the following ; Truths 

whi 


2 


o 3 — 


n " 
» WR Bs. "a 
| ares / 


— : gs 


B. R ER FAC RN 


hich Ire afferred long een che Publick, on woech RW: 
change, VIZ. ; 


J. That the generality * 1 Teachers of Wei 
are very much to ſeek in che hppa and moſt een 
darts of this Art. | 


IL Thar 4 are es yy HR FA ths Thy! 
and altogether Strangers in the Practice of keeping a Sea- 
rourngh 3 or the working a Day's Log, in all the Various 
aſes of Winds, Weather, making! ang; ſhorr'ning Sail, 
ſ rying, Hulling, Ge. 1 . 


III. That many of theſs * not make Teaching their 
pnly Buſineſs; but are too frequently employ'd in their” 
roper Callings, Trades, Shop: Keeping, Sc. to the great 
indrance, expence of Money and Time of the Learner ; 
who generally 1 is burger a N of making a ſpeedy 
een 5 : 


IV. Thar i ir is not he Loirnien a few Problems from ſuch 
ind of (negligent) Half-Teachers ; bur a thorough Knows. 
edge of both the Theory and Practice, that will make a Man 
compleat Artiſt. And all know, that this Art 1s not 
Matter of ſo trifling Knowledge, and fo indifferent whe- _ 
Sar it be thorougly underſtood or not; but tis a Science 
of the utmoſt Importance, wherein the Lives and Eſtates, 
he Good of both the Publick and Private are in danger, 
rom a mall Miſtake committed therein; and therefore, 
ſhould be taught or learn'd' to the utmoſt Perfection: And 
by Conſequence, Honeſty, Fidelity, due and conſtant 
are and Attendance, with a ſufficient Skill in both the 
Theory and Pratlice, are, or ought to be, n Quali- 
cations in an Able T eacher. | 


S reprebend) fers _ reprebendenda ne feceris. 


I would be well that theſe things were inſpected by the | 
earned Judges of this kind of Learning; and that ſuch 
eerſons would obſerve, what was inculcated by the Poets, 
hen they teign, that their gods do content themſelves - 
with- 


PREFACE: 
within the Compaſs each of his own Sphere; Mars medleth 
with War, Minerva with Arts, Mercury with Eloquence, Ju- 
piter with Heaven, Pluto with Hell, Cupid with Love, Neptune 
with the Sea: And conſequently, this Science more imme. 
diately pertains to the Mariner to be Maſter of; and not 
ro ſuch Land- Navigators, who have learn'd ro ſwim 
without going into the Water; and to ail on a Slate and 
Paper only. ' I'm apt to believe, theſe Perſons would have 
but few Pupils, were they not daily to frequent Publick- 
Houſes, and by Oſtentation, inſinuate and boaſt of 
their great Ability this way among Ignoramw's : And, 
as a late Author obſerves, many that are about ro learn, 
apply to any one that will teach cheapeſt; not conſi.- 
dering, that the very Reaſon why they do ſo, is common- 
ly the want of ſufficient Ability to recommend themſelves 
any other way: And then it is too common, as ſoon as 
One has been taught, (and perhaps but a Green Head, be. 
fore his Underſtanding be well ripe,) he ſhall undertake 
ro teach another; and that other a Third, and ſo on. Now 
if we ſuppoſe the Beſt, vix. Thar the firſt Perſon was well 
Taught ; yet it muſt be confider'd, that tho? he that under- 
takes to teach an Art, muſt be Maſter of it; (or according 
to the Poer, |; 


He that hath Arr, and can imparr 
Thar Art, with Art, is Maſter of his Art:) 


Vet it muſt be own'd, 'tis not every one that is Maſter 
of an Art, that is equally qualify'd to teach it; fince many 
times, it is much more difficult to communicate an Art to 
another, than it is to attain it our ſelves ; and the Reaſon | 
is obvious, becauſe firſt, this muſt be gain'd by much Pra- 
ctice in Teaching, and having a thorough Knowledge of 
the Theory : That the Tutor may be able to give different 
Explanations of a Propoſition ; that if one does not ſuit with 
his Pupil's Underſtanding, another may. Secondly,” the 
Capacities and Tempers he has to do with, may be as va« 
rious as the Number of his Scholars: (Theſe, and many 
things more might be nam'd.) So that his firſt Care muſt 
be a ſuitable and plain Method; and prudently to make 
a right Judgment of their ſeveral Capacities an 8 

. when 


PREFACE. ; 


when he deals our Inſtructions to them: For 'tis a known 
Maxim, that even every good Scholar is not equally qua- 
lify'd for Teaching. T would not be thought Magiſterial 
or Satyrical in theſe Caſes, in detecting ſome Mens Pra- 
ices : I'm perſwaded the qualify'd Teachers of this Art, 
(whoſe Number is bur ſmall in this great ora uy will 
acquieſce with me; and ſhall only ſay, if the World is re- 
ſolv'd to favour ſuch Impoſitions, in Matters of this Conſe- 
quence, 'tis their own Choice, not want of Diſcovery in 
me. I ſhall here therefore beg leave to add the Words of 
the Great Cicero, viz. © Every Thought and Motion of 
« the Mind, ought to be employ'd either in conſulting of 
« honeſt Things, and ſuch as may lead ro a good and 
« happy Life ; or in the Study of Arts and Sciences, and 
„the way to gain Knowledge: For we are all drawn, or 
« as it were, led by the Hand to a Deſire of getting 
„Knowledge, and bettering our Underſtanding; wherein 
* to excel is accounted an excellent thing; but to ſtray from, 
„be ignorant of, or eafily deceiv'd, not only by others, 
but alſo by our ſelves, is a great ſtain to Reputation. 


To conlude therefore: If this Fruit of my Labour find / 
good Acceptance in the World, I ſhall think my Pains well 
beſtow'd; and if Encouragement be given, ſhall publiſh 
ſome Treatiſes I've writ on all the Branches of the Ma- 
themaricks, plainly demonſtrated to the meaneſt Capacities; 
and which ſnould have been offer'd to the Publick before | 
this, bur the Importunity of divers able Navigators, hath | 
oblig'd me to delay theſe, till the Publication of rhis Book. "2 
And that my Learner may reap the Benefit hereby intended 
him; and that Succeſs and Proſperity may attend his Law. 
ful Study and Undertakings, is the Deſire of him that 
wiſheth the young Student's Proficiency, and the Progreſs 
of all uſeful Arts. | 


Ping, May 1. 1724. 


8 I. Kelly. 
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An Explanation of the 8ymbels or Characters us 


in this Treatiſe ( for. brevity ſake.) ' 


| Leſs,” or ſubſttact; as, A — B, is A leſs B. 
la, or multi piy; as AB, is A multiply'd by! 
By, or divide; as A — B, is A divided by! 


ä * A More, * ad « as, AB, is: Amor B. | 
2 | | 
[ 


„:: . {| Rnle of Three; as A. B:: CD, te. or Di 
| [ | rect Proportion; as A is to B, ſo is C toD 
nee. JE REST bo WEE 
SC. [Sine Complement: 
I. 3 Tangent. WES | 
T. C. VE Tangent Complenient. 
Sec. 1 = Secant. * 
Sec. C.] Secant Complement. 
R. Radius or Sine of 90 Degrees. 
. | 
*. Difference. | | 
= Equality; as A B, is, A is equal to B. 
* | Radicaliry, or Square Root; as, V) 144 ( 
or | i. e. the Square Root of 144 is 12. 
V _, © Ange. | 
. a T HI 
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The Trans; 45 oo; the Art did find,” 
To make Shifs travel with the Wind. 


18 uncertain. in what Age of the 
World Men firſt began to think 


WA the firſt Invention of this excel- 
| lene. Art, it can be aſcribed” to 
none other but GOD hjmlelf, who - 
firſt taught the Hebrews, his cho- 
ſen People, (and not the E . 
tian and Pheniciaw, as ſome ve falſly r 
we read in the 6th Chapter of *. verſe 14. : 
Noab, (by GOD*s CORE 1s an 1 * 


of Travelling by Sea, but as to 


| J 
11 or INTRODUCTION. 


| ſerve himſelf, and other living Creatures with. him, from 
the Deluge of Waters ; for before this we do not read 
of any Skill in Navigation; yet are we certain, this 

Art was very ancient, for we read in Geneſis, Chap. 1. 

That the terraqueous Globe of the World was no 

ſooner created, but Man had Dominion over the Fiſh 

of the Sea, Jure Divino, which could not be well with- 

out Naval Architecture, and ſome Skill in the Art of 

Navigation. Tis now more than 4000 Years ago ſince 

the aforenamed Noah, that Totius Orbis Thalaſſiarchus, or 

High Admiral of the whole World, with his Ship, 

called, The Ark of Gopher, laden with a Cargo of the 
whole Univerſe, after near a ſix Months Voyage, arri- 
ved ſafely at Ararat, his Port of Diſcharge in Arme- 
nia, which was re-peopled by his Progeny Shem, Ham, 
and Faphet ; and Hiſtory acquaints us that Europe was, 
at firſt, peopled upon all the Sea Coaſts from the Eaft ; 
and, accordingly, Moſes, in deſcribing the firſt Peo- 
pling of the World, calls Europe by the Name of the 
Iſies of the Gentiles, implying that the Jus accounted 
its ſeveral Regions acceſhble to them only by Water, 
after the Manner of Iſlands. The ſeveral Colonies ſent 
in the firſt Ages by the Egyptians, Phenicians, and Greeks, 
through the Mediterraman, are farther Teſtimonies of 
this Thing; Facob, in his Bleſſing of Zabulon, men- 
tions Ships upon the Mediterranean, as a Thing well 
known in his Days, The ancient Phænicians traded as 
Merchants, and are celebrated in Scripture for it. Exel. 
27. And when Solomon built a Navy upon the Red- 
Sea, he uſed Phænician Pilots; but before the Flood, 
we do not read of any Ships, Boats, or Skill in Na- 
vigation, and for this we have many Reaſons and Con- 
jectures that there were none. Firſt, Becauſe in thoſe 
Times there was greater Need of Cities than Ships, be- 
cauſe Cities are not made for Ships, but Ships for 
Cities, for their Trade and Defence, Secondly, Becauſe 
in thoſe Days little Commodity could be reaped from 


other Countries, they lyipg then rude in | 
- | p 


— — 
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Thirdy, Some would have it that God would not reveal 
this to the old Worldlings, | becauſe being ready to periſh 
*in the Deluge, no Man might have Means to elcape z 
« BY which» donbrleſs, they would haye attempted, had Naviga- 
noa, (or the Uſe of Boats or Ships) been known. Tis pro- 
bable, therefore, that, the, Knowledge -of Ships, (and, 
coriſequetitly, of Navigation) was. diſcovered to Moa 
at the Time of the Deluge; whoſe Ark, afterwards 
reſting upon the Mountain of A, gave a Prece- 
dent to other Nations, near bordering, in what Nature 
Ships were to be formed: From whence it came to paſs, 
that the firſt to whom this Skill was derived, next to 
the Hebrews, were the Tyrians and Phænicians; Nations, 
n well for the Commodity of i na — other In- 

ucements, inclining to Navigation; for Tyre being a prin- 
cipal Market Town of Phænicia, bordering upon the 
Sea; and this Knowledge, being derived from them to 
other Nations, might give Occaſion to Stratus and Stra- 
o to conjecture that they were the firſt Inventors of 
it. From the Phenicians it was deriv'd to the Egyptians, 
tho' but in a rude and unpoliſh'd Manner; the firſt 
Veſſels being not much unlike thoſe Cases we find 
ſtill uſed by the Negroes and Indians, and Pliny tells us 
hat they began to fail in a certain Veſlel called Ratis, 
(which now ſignifies a Ship) but was then made only 
of Beams joined together; in which they are reported 
to have paſſed the Mediterranean Sea ; from the . 
ians it came to the Gracia, and one Danaus, of that 
Country, made a Ship of more ample Form than for- 
erly, for which he was celebrated by the Græciam as 
the firſt Inventor. The Ship Argos, built only to ſail 
brough the Euxin Sea to Colchos, was the firſt of 
Note among the Greeks, and, therefore, was by the an- 
cients placed in Heaven among the Conſtellations in 
Memory thereof. But Strabo gives the Invention of 
it to Minos, King of — is reputed the firſt 


—— 
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who built a Navy of Ships for War, and raled over 


B 2 Others 


the, Hallau, amongſt whom the Genoeſe and ne. 


iv or IXTRODUCTION: 


- Others (as Diodorus Siculus) to Neptune, for which 
he was, afterwards, tranſlated into the Number of the 
Gods. Others, again, aſcribe the Building of Nip 
to Dedlalus, 2 rare Workman in Mechanical Occ 

From the Græciaus it was, afterwards, communicated to 


tiavs, moſt excelled in this Matter, for LR read of their 
great Riches and magnificent Power, eſpecially by Sea; 
after theſe aroſe the Portugueſe, who, under the Condud 
and Direction of ' Columbus, an Italian, firſt diſcoveted 
America, which gave an Example to other Nations to 
adventure farther; amongſt which no Nation! hath 
waded farther than the Engliſh, who under Drabꝰ and to 

Candiſh in the Time of Queen Elizabeth, ſurrounded 

the World, as ſays Capt. Sturmy. 

When Drake and .Candiſh fail'd the World abouty] he 
And many Hero's found new Countries out, . 
To Britaw's Glory, and their laſting Fame; | 
Were we like minded, we might & the ſame. ' h 

A brief Account of their Voyages round the Globe, 
you may ſee in Morden Trau of. the Globes, p. 75+ V 
an 


Firſt venere and Diſcoveries made in 
America. 


Firſt. Navigation to America. 


NNO 1485. Hernando Cortes failed out of Shan 

to the Iſland of St. Domingo; and, afterwards 

went to Mexico, where Montexeuma was Emperor, and 
(join'd with the Taxalans) conquered the Mexicans. 

Anno 1492. Auguſt 3. Chri Columbus, with 120 
Perſons, ſer fail for to make Diſcoveries in America. 
Amo 1496. Sir Sebaſtian Cabot, at the Charge e 

Henry VII. of England, failed to America, 8 

from Cape Florida, all the North-Eaſt Coaſt thereof, be- 

yond Newfoundland in the North, | 


P R OE M E: v 
Am 1501s Americus Veſpuſſus, a Florentine, employ'd 
by Emanuel, King of Portugal, to find out a nearer 
Way to the, Molucco i, made a Voyage to Cape Auguſ- 
tine, on the Coaſt. of Brajil, giving g Name to all that 
vaſt Tract of Land, viz. 
Anm 1520. zac. a Spanierd, made 
his Voyage, and was killed. 

Amo 1526. Francis n led Flom ha co the 

W:ft-Indies, to diſcover the South - Sta. | 
Amo 1530. Me: ee "ye for farther Diſcovery 


to of Ne: 

ath Ane 1567. _F Hasen made 3 Voyage to 

ind to Guinea, with w was Sir Francis Drake. 125 

ded Am 1572. Sir Francis Drake ſet (ail for America; i in 
1577 he made his Voyage round the World; in 1585 


. he made another Voyage to e eg 1d in 1593 his 


laſt, where he died in Nl 
An 15751 Capt John filed for the Ef 


Indie, in a Ship of 140 Tum, and loſt his Life. 
Aue 1576, Sir arts Forbiſher made his firſt: 
Voyage; in 1577 — — ond 1578 he made 


another Voyage, hay 

. ind 1585. > Mr. "Jew Daw is firſt Voyage 
forthe per- Diſcovery ; eee 

and 1587 4 d making a Diſcovery to 73 Degrees. 

of North _— ns 3 
Ane 1586, Sir Thomas Cavend; » properous 
Circumnavigation of the Ocean, with 3 Ships and 
120 Men. Rt 
Amo 1536, 89, 92, 94, and 97, The Right Ho- 
nourable George, Lord Clifford, Earl of Conberlend, 
made ſeveral Voyages and Adventures againſt the .. 
niardi in America, the laſt, viz. in 1697, being with 
18 good Ships, and 1000 Men under his Command. 

Amo 1595. Sir Walter Kawleigh ſet fail for Guinea, 
and, at his Rerurn, enduring 14 Years Impriſonment; 
made, —— 2 oyage to Guinea, for Diſ- 


3 3 covery 


ſee thoſe publiſh'd by Hennegin, 


V1 or INTRODUCTION. 
covery of a Gold-Mine, e 
was beheaded. 

Ano 16027" Capt- Georg re N 1 fer fork wit 
two Fly- boats, at the Ch the Auer 
to find out the North-Weſt aff Petit | 

Amo. 1605. Capt. Tame: Hall made TE 
to Greenland ; and in 161244 dun; being then Clan 
by a Savage. D dei We. 

Anno 1605. Stephen Burro, 2 Mr: Per, and Mt. 
Jackman, - made a — to Nova Zembla. 

Amo 1607. Capt. Henry Hudſon made his Voyage 
to 80 Degrees of Latitude, and periſh'd- in his Re- 
turn, by ſome of his Men forcing him, his Son, 


and ſix more to go into a . the rp 
ſeek their Fortune 


Sm were never uſed in Englord Al after Ceſor' 


Coming, ſince which we hade arriv'd to great Perfecti- 


on in Building thoſe floating Caſtles; (the true Walls 
and Balwarks of an Iſland) and have exceeded all Na- 
tions in their Sratelineſi, Structmt, and Srrength; be- 
fore that Time we had only ſome-ſmall gon 
of Boards and Wicker. *©1300 


For Voyages made to ſeveral Pans of the Wed 


' Frykes,, Miſſon,”\Dellon, 
Troger, Hack, Da 83 La Salle, Mheeler, Pain, 
we ASS Bernier, Sharp, Laſſel, Grelot's to Cunſtanti- 
nople, Voyage to Kilda, to Athens, to South America, 
to Mount Libanns, Bruw's to the Levant, Gages to New 
Spain, the Preacher S, Coriat s Crudities, Litthyow's, Blank's, 
Ray, m_— 35 W Barietiy Glanits, rer 
s, &. 
22 indeed, the Art of N; gion is "hood; 
improved ſince the Coming of Chriff, before which Time 


(if there be any Truth in Hiſtory) the Uſe of the 


Loadſtone was never known in the World, and before 


the Virtue of that was reveal d unto the Mariner, it 


is unſpeakable with what uncertain Wandrings Sea- men 
floated here and there, rather than failed the _ = 


1 
; 


— ! — — — 
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direct Way; and it was impoſſible to have fail'd round 
the Globe, or made any new Diſcoveries or Improve- 
ments in Navigation, if it had not been found out to 
have a peculiar Direction to a Meridional (or Ne and 
So) 70 den This was a Secret the firſt Finders out of 
the Loadſtone never imagin d. And even this uſeful 
Arcanum had remain'd, perhaps, for ever undiſcover d, 
if (like the Invention of Gun- poder) ſome particu- 
lar Accident had not led us to the Conſideration of 
it; as you may ſee more at large in Kercher de Aa- 
nete. Nor would this ſecret Property of the Stone have 
been of Uſe, farther than in private Speculations, if 
Navigation had been unknown. Therefore, I hope, 
it may not be improper if we ſhew the Reader ſome 
of the Properties of the Loadſtone. eee. | 

The Magnet, or Loadftone, (though ſeemingly męan 
and contemptible) yet, for its won fefil ſecret Proper- 
ties, and for its real Uſefulneſs ro Mankind, and the 
yer Petey that have been made in Navig 
tion by the Help thereof, may juſtly be admired à- 
mongſt the choiceſt Miracles of Nature, and valued 
wy all the Gems and precious Stones in the Uni- 
verſe. © | e 

Theſe Stones, as they are found in divers Furts of 


Force, ſo they have different D of attrattive and 


directiue Power and Virtue, but differ not in Property' | 
for all have the fame Direction; bur ſome more weak, 
and ſome more vigorous and ſtrong, amongſt the reſt, - 
thoſe that are found about China and Bengal, in the 
Eaſt-Indies, are reckon'd the beſt. But there are others 
alſo found in Arabia, ſome at Porto Feraro in the Le. 
vant ; ſome there are alſo found in High Germany, Nor- 
way, Spain, and Bohemia; and ſome in the Weſt of Exg- 


"land, and moſt commonly in Iron-mines, being ſup- 


poſed by ſome to be of the Iran Ore, or to participate 
of the very Nature of Iron itſelf, as appears by its ſym- 
pathetick Affection to Iron or Steel, in drawing it to 

7% ³˙·1 bas hu ifelf, 
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itſelf, as ſoon as it comes within che Orb of its /Attrads 
tion; for if you apply a Piece of Iron to either Pole, 
it will there hold it, and, at a Diſtance, draw a ſmall 
Piece of Iron with more or leſs Vigour, according to 
the Strength of the Stone, which may be artificially 
| augmented, by capping. each Pole of the Stone with'a 
4 {ſmooth and bright Piece of Iron or Steel, into which, 
Ih as into a, Center; the Virtye of each Pole (which be- 
1 fore was more diffuſed) will be contracted and united, 
(il and thereby the ſame Stone rendered more vigorous and 
; I. £3. {601 -/; Wine 


O the ſympathaical And antipathetical Pra- 
ner! perties of the Loadſtone 
: — . I : K 


IMI HEN Needle is touched upon a, Loadſtone, 
1 VV the North and South Ends of this Needle will 
on ply themſelves reſpectively, to thoſe Poles from whence 
mn _rbey received their magnetical Life, i, e. the North | 
End of the Needle tothe North End of the Stone, which I: 
Lepotes their mutual Sympathy; hut putting the North 
e che Sone to the Sh End of the Needle when 
| i it 15 upon a Pin, the South End of the Needle will im- 
| mediately fly away; and if you put the South End of 
N the Stone to the North End of the Needle, it will 
iN alſo diſcover its avtipatherical Nature, and fly away from 
It. 9 n 17 10 S864. 5 (EA 
But a contrary Operation there is yet in the two 
Needles, to that of the Loadſtone; for if one of the 
Needles be hung upon a Pin, that ybu apply the North 
End of the Needle to the North End of that upon the 
Pin, it ſhall immediately fly away ; which denoteth a 
contrary Operation in the Needle to that of the Stone, 
and the Sowrh End of one will immediately come to the 
North End of the other. 3 we. 
The ſame Property of | + maven Coition, and anti- 


5 6 


* 


. 
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pathetical Repulſion, is alſo diſcover'd by two Load ſtones, 
floating in two little Boats, in a great Baſon of Wa- 
: 3 5 ö 1 ter: 


er nd 
— 
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&, the two Poles of either Stone being di ras. 
to the Horizon, and if u put engl pt ne 
Poles together, *they'- ſhall av in the Contract of one 
another by a natural Antipathy3* bite if the Nori Pole 
of the one be directed to the South Pole of the other, © + 
they will immediately manifeſt their natural Sympathy 7 
one to another, and will Jeave.rogertne oy a ſtrong Ar- 


traction N IN 

If a T adficerbe confulodly pl bg AW by | 
each of the Pieces ſhall be an intire Loadſtonez Haying 
both irs Poles diſtinctiy of itſelf, with all the othet pro- 
berties that were in the Stone before it was enen? | 
'* But if a Loadſtone be divided in the midſt, between 
che two Poles, in the Equinox, then ir is abſt | 
two intire Loadſtones; thoſe Patts which were the 
EquinoRials before, are now become two Poles, and 
the two Poles UE ho en hs do contihuethe = 
lame. _ 3 f iel i er TY 

But if a Stone be em meridionally quite thro” the 


two Poles, fo that one Axis is now converted into-tw6e7 


-- Ry ro aWco re YT 


either of them will retire into the Gravity of either 


the two Axes will become obe, which is moſt admira- 
ble to behold, 12020 
But if you rural: a Piece of che Stone at thb "ve : 
ry- Pole, in a parallel Section, the Virtue of that Piec 
will immediately — from it unto the main Ston- 


plying this ſi —.— Ds was cut off, to the ſame” 
Place again, the Stone will forthwith impart the ſame Vir- 


doth abide in that PlactdeGG. 

Or, if you apph/ a de balm) the Poles of : 
2 one, the one will impart of its — 0 
the weak Stone, making it range lt itſelf, but 
when this weak Magnet deſerts this . | 
Anh the ſtrong Magner wil drow aq 
it 
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it is allo become two intire Loadſtones; the Aviv of © 


Piece, and if you join theſe two Pieces —— 25 - | 


and will ſcarcel any Virtue at all therein 3 hut ap- 


tue as before, into this 8 = {o cut off, ſo N ir”. 


. 
7 
14 
11 
I. 
11 
N 
Ut 
4 
4 
1 
114 
wt 
153; 
'4 
#] 
b 
F. 
* 


I - InT&ODUCTION. 


performed by the Loadſtone, aalen 1 omit, as wy 


Needle and Thread, by hanging it over the Stone 


ment, (by the Help whereof the glorious Goſpel hath 


* 


itſelf again, and will truſt it no farther than thi 
Power Of its Recal. Many ſurprizing Fancies may be 


ee e Place. 


g 


ot 0 find the Poles of „ Loadfone. „ 
"HERE are Gaal Ways Ts hs n 
+; of this, Experiment. Fit, Lou may have ; 
thin Piece, of Steel, abodt an Inch in Length, and h. 
an Inch broad, Which being bent circular, and laid oj 
the Stone, will immediately lie parallel to the Axis of 
the Stont, and direct which Way. the Poles do lie, 
vhich being diſcovered near where they lie, you may 
een r ſmall Piece of a ſewing 
Needle; which being laid on the Stone, if it be nes 
either of the Poles, will elevate one End thereof, then 
move it farther and farther, till it doth erect itſelf per. 
pendicular, and that. vary Point wall be che Pole of the 
Sone. Rein 9 75G 
No to know which Pole it is, you may av 1 
ſmall Needle of a Dial to it, and if - Pole draw the 


North End of the Needle, then it is the North Pol 
of the Stone; and cont 
Or, otherwiſe you may find the Pole by a 57 


where you ſuppoſe the Pole to be, and keep it a little 
ſhort from 2% Stone, and the End of the Needle will 
directly point to the Pole of the Stone. And this Diſ- 
courſe A Loadſtone leads me naturally to ſay ſome- 
thing of the original Diſcovery and Invention of the Aa- 
riner s Compaſs, and the Excellency thereof. 
The original Invention of this moſt uſeful Inſtru- 


been tranſmicted into the moſt dark Corners of the 
Earth) ſome attribute to one Fohn Goia, (or Flavia 
Goia, as others ſtile him) of Amalphi in Campania, in the 
* of * who only accommodated — 
perkicies 
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cies thereof with 8 Points, that is, four Cardinal, 
and four Collateral; and fo 1 
this Invention to be attempted by Poſterit7. 
Others do. intitle the Invention thereof to the bes- 
| ne of Gba. Dr. Gilbert, in his Book de Magnere 
c ſſerts, that Paulus Venetns tranſported I 
in! the Tear 1260, ee leunt 1 
2 ln. ry Fr, 5 r. T HE £ 
2 Laa. 8 ms; wha when * was 
in the Eaff-Indies; about the Vear 1 500, he faw a Ri- 
lot of a Slip direct his Courſe ee faſhioned 
and framed as thoſe which now are at 
And Mr. Raum in his Book beet eee 
— a. — 5 two 
. in — the other 
of Muc, of *Faphn) who declared, that inſtead of Bur 
pen gm ey meter magnetical Needle of ſix Inches, 
40d 2 in a” Diſh of white Cn 
Bark filed ith Water; in the Bottom whereob 
have two croſs Lines for the prineipal Minds the 
of the Diviſions being left to the Skill of their Piles: 
Allo he there relates, that the Porrugueſe, in their firſt 
Diſcoveties of the Eaſf+ Indies,” got a Pilot of —— 
that brought them — 4 —— the ba h 
Clecut ; by which it 9 7 
Uſe of the Compaſs “ * us EP 
But let the Inwuntion be accribdred: to whom it willz 
tis manifeſtiy known to have received its abſolute Per- 
ſection im theſe parts of the World: But, more parti- 
cularly, the Compleating of this Invention is due to the 
People of Antwerp" and Bruges," and alſo to our own 
Nation, by annexing to the s 24 ſubordinate 
ath Winds or Points; and alſo on the Limb — 360 
the Degrees, which are numbered from North to Saat to- 
wards the Eaſt and Mat, with 10, 20, 30, Sc. 80 
that each Point containeth 1 1 4, and upon the Nord 
Point chere is a Flo wer- de- luce, to diſtinguiſh it _ 


* 


Little Bear, which were therefore called: Load - Stars. Al. 
Taran, were 


the. unbeaten Paths of the Ocean, before this encellem 


Io theſe, and the like Difficukics, were Men expo» 


direct Poſition of the true North and Suh. This Va- 
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the reſt of the Points, as you may ger in the enſuing 
Treatiſe. 2 2121 mot! 
Before the dotiign ebabic rare ae 
men were directed in their Voyages by certain Stars they 
took Notice of, eſpecially the Pleiades, or ſeven Stars, 
by Charles s Wain, and the Pole · Star and Guards in the 


ſo Travellers in 2 — and thoſe'of 

22 by ſome fixed-Stars in the Night- 
time, to ſteer their Courſes in thoſe Ways. : So 
Seamen! were directed by the like heavenly Guides in 


Artifice was diſcovered. But if the Sky bappened+. to 
be overcaſt, then · the moſt experienced Mariner was at 
a: Loſs,” and — come to an Anchom dt 
to lie by, to wait the Appearance of his cœleſtial i- 
rector. Alſo Plim tells us of the Inhabitants of Su- 
mara, w ho. becauſe they could not behold the Pole 
Star to ſail by, carried certain Birds to Sea, which they 
1 let fly; and as thoſe Birds, by natural Inſtinct; 
pplied their Flight always to Land, lathe Mariners di- 
— their Cotirſe aſter them. 10 


mne e eee ns 88 


ſed, beſore the Invention of this marvellous Inſtrumens; 
— es cit Poſterity is furniſhed with a noble Remedy 

grand Inconvenience; and a Method dike 
Þ. ras" as by an immediate M from Heaven, 
to ſteer an infallible Courſe in the moſt gloomy Nights 
and tumultuous Seas, and by the Providence of the Al- 
mighty be ſafely conducted to the defired Port. 

Vet the Mariner's Compals is not 21 

(by that acquired Virtue it receives from the tone) 
but that it requires ſome Improvements, becauſe it doth: | 
not conform itſelf to the true Meridian in all Places; 
bnt varies in ſome Places more, in ſome leſs, from the 


riation of the Compaſs augments the Mariner's Care, 
wy ought to be, conſequently, conſtantly e in 


— 


. 
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all Voyages, the Neglect of which may them to 
many Dangers: The Manner how to obſerve it, and 
find its Quality and Quantity ſhall be ſhewed in its pro- 
per Place. Ae is nothing elſe than a 
Box, having a braſs Pin in the middle, upon Which a 
round Piece of Paſte· board with the 32 Prines 
on it, (furniſhed with a hollow Center, called the Cap, 
and a Piece of Steel- or Iron Wire) aways moves. This 
Wire being commonly bent in Form of à Rhombus, 
my — — — its Angles lying under the North Point, or 

gs hin oppoſite Anglelying under the 
— Point — Bot This Inſtrument being thus far 
prepared, t er. ke the Card, or ſtiff Paper, the Wire 
being firſt to it, and rub the acute Angle of the 
Rhombus, which lies under the North Point, upon the 
South Pole of the Loadſtone, and the oppoſite acute 
Angle of the Rhombus, which lies under the South Point 
of the Card, they rub upon the North Pole. of the ſaid 
Magnet, or Stone, and then the Card being placed in 
an Equilibrum, with its Cap upon the Pin, does (by 
an unaccountable Property of the Stone) apply itſelf x4 
the true Meridian, either North and South, or near to that 
Poſition. And this is the Conſtruction of the Mari- 
ner's Compaſs. | 
I ſhall conclude this Head FREY the Loadſtone and 
Compaſs, in the Words of the Noble Lord Dn 
Slate, Jet, and Marble, ſhall eſcape my Pen; 
I over-paſs the Salt-mount Orowene ;  - "A 
I blanch the Brine-quar-hill in Arragon, Fg, 
Whence there they powder their Proviſion. 
III only now emboſs my Book with Bras. 
Dye't with Vermilion, deck't with Copperaſs, 
With Gold and Silver, Lead and Mercury, 
Tin, Iron, Orpine, Stibium, Lethargy : 
And on my Gold-work I will only place ©: + + 
The Chryſtal pure, which reflects each ace; 
The precious Raby, of a ſanguine hue, ©. 
I Sea-fit Onyx, and the — blue, 


rr SSO TREE SED OS; 
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The Caſidonie, full of Circles round, 5 
The tender Topazy and rich Diamond, Wo 
The various Opal, and green Emera . Ves 
The oy. 97 ů— cal d. 0 by 
And Sky-like Tur — > Fiery * 2 
And fiery : NE ns reſiſts; Nei 
For — are theſe to th admired Alamaut, As 
Whoſe dead-live Power my Reaſon's Power doth daunt For 
Renowned Loadftone, which on Iron acts, (J. 
And by the Touch the fame aloft attracts; On 
Attracts it ſtrangely: with unclaſping Crooks, WI 
With unknown Cords, with unconceived Hooks,'. Ou 
Wich unſeen Hands, with undiſcerned Arms, ! 
With hidden Force, with facred ſecret Charms, _ MW 12 
Wherewith he wooes his Iron Mifteriſl, = 
And never leaves her till he gets a Kiſs; | _ Ne 
Nay, *cill he folds her in his faithful Boſom,, K. 
Never to t we (love-leſs) looſe 'em; 0, 


With ſo — faſt Affection | 
The Stone doth love the Steel, the Steel the ane... 
And tho', ſometime, ſome Make-bate come betwixt, 
Still burns their firſt Flame, tis ſo ſurely fixt; | 
And while they cannot meet, to break their Minds, 
With mutual Skips they ſhew their Love by Signs : 
As baſbful Lovers, ſeeing Strangers by, 
Parley, in Silence, with their Hand or Eye. 
Who can conceive, or cenſure, in what Sort 
One Loadſtone touched. Aus ler doth tranſport 
Till four or five hang * ling one in other? 
Greateſt be (methinks ) 
Could tell che R on of theſe Links. 
Since 2 have reſolved all, 
That 21 5 2 in the Air, muſt TY 
But w ewn, wit arguing Subtilty, | 
The ſecret ee rw greg e was . 

ut ſay, Lacretius, what's the hidden Cauſe, 

That toward the NortheStar ſtill the Needle drow; 

8 
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hoſe Point is touch d with Loadſtone? eee, 

And ſtill WU grees. Laurel ſhall be fill thy Lot: 

Yea, Thee more leaned. wil I then. confels, 

Than Epicurus, or Empe earns yy 

Ware not to Ceres ſo much bound for | "Ss ag 

Neither to, Bacchus for his Cluſters red. 

As Signior Flavio, to thy witty Trial. 

For firſt Inyenting of the Seaman's Dial, 

(Th' Uſe of th', Needle i ugg in the ſame) 

Divine Device! O admirable Frame! 

Whereby, thro th' Ocean in the darkeſt Night, 

Our h ugeſt gallant Ships are conducted right; 

Whereby we re alſo ſtored with Guide a 

To ſearch all Corners of the wat ry Camp, | 

Whereby a Ship, that ſtormy Heay'ns have whind, | 

Near, in one Night, into another World, hae: 

Knows where ſhe is, and in the Card — 

On what Point o'th*. C her Port deſired lies. 
And thus we read 5, with his Son /carus, were 

the ok who applied Maſts _> Sails ro Ships, for till 

then they only uſed Oars. Others invented Rudders, 

Anchors, Gr. 1 which Shipping has been gradual- 

y omg to the: an. in which we find it at 

preſent. 


or the E xcellency and U if efulneſs 10 


Navigation. 


AP TAIN Sturm, in the B of his Ma- 
gazine, ſays, © Navigation, of all other Arts and 

4 feng (ſetting Divinity aſide) hath much Reaſon | 
* to have the Preheminence; it being of ſuch, neceſla- 

ry and publick Concernment, and what Uſe there is 

* made of it by Seamen, at this preſent, as well as 

* hath been in Times paſt; all Men know to whom 

* theſe Countries are beholden. for their good Service, 

* whoſe Courage hath kept Great-Britain, Queen and 

Regent of the Sea; wh ich deſerves it well, in Re- * 


* ſpect 
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« ſpect of the Skill and Valour of her Mariners, and 
« Goodneſs and Number of her Ships: I wiſh 
« Jong as the Sun and Moon endure, that they may 
« maintain their Courage, and improve their Art, x 
« they ever have apainſt all Nations that have Heel 
Englands Enemies, and ever may they crown thei 
“ Underfakings with everlaſting Odi. 


The Art of Navigation being ſuch, I think 1c: - 
« may boldly affirm, without Preſumption, this Au . 
« is more neceſſary for the Well-being and Honowſilſſ« - 
« of our Nation, than any other Art or Science Mathem «: - 
&« tical, which is more carefully kept in the Univer 


& ſities. Look upon Grammar, Rhetorick, and Logic | 
ce theſe are but Introductions to other Arts, and Au 
&« ;fick; indeed, is only commendable in the Service 0 
5 God; and for private Perſons innocent Solace and 
| t. 8 Naa ann bo . 
„Ihe chief Profeſſions now in the Univerſities ate 
e Phyfick and Law, without Envy be it ſpoken, we may 
« as well live as the ancient Romans, without Phyſicians, 
ce and as honeſt Neighbours, without Lawyers, better than 
ce without skilful Seamen, which are the chief Importers 
« of our Wealth, and Supporters of ,our Welfare. 

« Beſides thæt, of all mathematical Sciences and Arts 
c profeſſed in the Univerſities, of this Art of Naviga 
cc rjiox is made the moſt general and profitable Uſe : For 
c what can the Scholar make of his Geometry, with al 
ct the nice and notional Problems thereof; or of Afre- 
c omg, with all his curious Speculations about the Mo- 
& tion of the Sun, Stars, and Planets, without they be 

ce applied to ſome more mechanical and practical Arts, as 
ae 
ce the Art of Navigation comprehends them all in the Uſe 
cc thereof. So that no Art is more capacious, and were 
the Excellency well under ſtood, ut in Practice 3s 
«, jt might be (as Mr. Philips faith in the like Caſe) no 
4e 3 would be more honourable and advan- 
« tageous for the moſt generous Gentleman and learned 
is wh « Student, 
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and Student, than this of Navigation; 70 in arid- 
48 ther Place the faid Author faith, I do not 
ig think that there is any Man, that either re- 
1 rdeth God's Glory, or — of human 

« « Mos but Holdeth this Art worthy to be 
4 number d with the moſt excellent that are exer- 
« ciſed among Men: And therefore it is great Rea- 
« ſon the Practicers of it ſhould be had in greater 
« © Reputation than they be now-a-days. Neither 

« is there any other Art wherein God ſheweth his 
« divine Power ſo manifeſtly as in this; permitting” | 
« unto us certain Rules to work by, and increa- 
1 ſing of them from time to time, growing ſtill on 
« towards Perfectiof, as the World doth towards 
« its End; and yet reſerveth ſtill unto himſelf the 
0 managing of the whole, that when we have done 
« what we can, according to Skill we have already, 
« or may have by any thing we may learn here- 
© after : Yet always will God make it manifeſt, 
© that he alone is Lord and Ruler of Sea and 
Land, that all Storms and Tempeſts do bat fulfil 
4 bis Jill and Pleaſure, who oftentimes admini- 
« ſtreth many Helps beyond Expectation, when the 
« Art of Man nn ak faileth;, which is lively ex- 
4 preſſed in Pſal. 107 where is nothing omitted 

„ Which is neceſſary, nor any thing affirmed but 
* that which the continual Experience of Seamens 
daily Dangers do proclaim to be true. 

And ſo Mr. Sellers, in his Practical Navigation, 
gives this Encomium 'of the Mariners Art: ; fays 
he, © Navigation (that uſeful Part of the Mathe- 
* « rained by is a Science which has been highly 

alued by the Ancients, eſpecially by our An- 


* Ceſtors of this Iſland; it being indeed the Beauty 
and Bulwark of England, the Wall and Wealth 


# of Great-Britain, and the Bridge that joins it 
« to the Univerſe. 4 | 


of « The 
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The principal Handmaids that expert Mariners 
- E are furniſhed with, that their Undertakings may 
te be crowned with everlaſting Credit, are theſe, viz, 
ec Arithmetick,Geometry, Trigouometry and Aftrongmy, 
“ By the Operation of theſe loving Siſters, (thee 
ce of the Liberal Sciences and excellent Arts, ) Navi- 
C gation is daily practiced by the expert Mariner: 
4 But much abuſed by many ignorant Aſſes, that 
& know little or nothing what belongs to them, 
cc yet do undertake Voyages, reſting wholly upon 
ce favourable Fortune, which hath made ſome of 
« them famous; but many times diſaſterous Pe- 
& riods have ended their Undertakings, with the 
& Loſs of many Mens Goods and Lives, and con- 
& ſequently the impoveriſhing of many Families. 
Navigation is therefore a Science or Art, to be 
conſider d two Ways, to wit in its Theory and in 
Practice, that being properly an Art which puts into 
Practice thoſe Precepts and Problems invented or 
taught by Theory, which is a Science; and theſe 
two are inſeparable Companions, which always | 
wait upon Perfection, and of theſe ¶ Deo adjuvante, 
God willing) I ſhalt demonſtrate according to my 
Ability, and that in all the modern Methods or 
Improvements, in ſuch a regular Order, as I 
judge they ſhould be taught or learned: 


Yours, 


ve K. 


The Compleat OO £2] 
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| Theory and Practice, Curioſity and __ 
0 EL 
1 
0 P vl R _— ES 
1 „ — ernment 
ll CHAP . 
, Domeſtick or Coaſt ing Na! AVIGATION, 
l TD  — S the common Notes of 
the Julian Kalendar, and 
uch other Notes, of 
the Moon's Motion, as 
are neceſſary to be known 
1 Wann young NO 
4 Luna, the Goddeſs of 
—=|* Phebe, Diana, various 
| F lax of Light, 


Prime Ruler of moiſt Bodies, and of what's contain d 
In Water-works, whether by Sea, or Land. 
She's the loweſt Planet, who in ſeven 


And twenty Days gocs round the Heaven ; ; 
2 | 


2 Coafling Now; e 
And about two Days more that ſhe muſt run, 

Be fore that the doth: overtake the Suh: 

So twenty-nine and half ſhe rounds her Silver Ball, 

Jo make one Month we call Synodical. 

Cynthia, thou ſecond Honour of the _ ſuper- 

nal, 

And fure Calendar of Feſtivals eternal ; 
Sers Sov'rainfeſs, Sleep- bringer, Pilgrims Guide, 
Nocturnal Queen: What ſhall 1 fay beſide? 

By thine Influence the Sea doth ebb and flow, 

As thou th/horn'd Queen dothﬀeither ſhrink or grow, 

Yet of thy ſelf thou haſt no innate Light, 

But what thou get/ſt . 7 tan's Beams moſt 

bright. anne e i | 


N 


5 of rp 


This Circle maketh its periodical Revolution in 
28 Years,. and was invented principally, thereby 
to know the true Order of the Dominical or Sun 
1 5 Letter I any. Lear. 


275 ud this Number for any Tear. 


"cue, b Add. 9: my the Year given, (for 2 
Chriſt was boim this Number was 9) and divide 
that Sum by 28, the Quote tells how many Revo- 
lutions this Cirele hath made ſince the Birth of 
our Saviour, and the Remainder is the Circle of 


t 
t 
0 


the Sun for the Feu N 
| 1 - What's 8 the Sun' 8 Circle for the Year 
17245 


5 which divided by 28 Quotes 
61 Circles, and the Remainder 25 is the Circle of 
the Sun for Laune, 17 24- | | | 


4 UF 1 
c [13 ry . # 5 - „ 0 i 4 2, Of 
* | 
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2. Of the Prime or. Golden Number. N 


This Cirele makes its Revolution in 19 Lears; 
in which Time all the Lunations and Aſpects be⸗ 
tween the Sun and Moon do nearly return to 
the ſame Place they were at 19 Years 8 


el un Number ſnen Ter: / 1 


Bal. Add 1 bo chez Year, (ſor when Chriſt 
was born this Number wWas 1) and /divide the 
Sum by 19; the Quotient ſhews you how: many 
Circles of the Prime is made, and the, Healer 
is the Prime for that Tear, 

AER What 8 the Prime for "the Year 
1 0 10 5 

1724 1 8 0 chis divided, by 19 
Quotes wy" and the e 15 ont 5 Frome: re- 
quired. | | 


. 0 p 


T4 0 the bre, 


- The Epat is a Number never ade: 30 (or 
che Moons Age) and is the Difference between 
the Sun's Year of 365 Days, and the Moon's Year 


of 354 Days, viz. 11 Days, from whence, as an 
additional Supply, the Epact takes its Name. 


25 fund this Number Hh any Lear. 


4 Rok Multi ply td Prime ( before found) by 
11, and divide the Produtt by 30, the Remainder 
after Diviſion is the Epact. 


Example. Whars the e Epalt for the Your 1724, 


Prime being 15 ? 


15112165, which = by zo, the Remainder 
after Diviſion is 15, 12 required. 


3 7 70 


cui Were 
4. Ts find the. Abbo. Api\at any Time. 


Rule. To the Epatt (before found) Add 'the 
Day of the Month, and the Number of Months 
— Marth (which are theſe; Jan. o. Feb. 
Mar. 1. Apr. 2. May 3. June 4. July 5. A 
Sept. 8. Oftob. 8. Novemb. 10. Dec. 100) the Su 
is the Moon's" Age; but if the Sum. exceed. xy: 
ſubtract 30 therefrom ; the Remainder is the 


r Moon's Age. DE 
2 . What's the Moon's Age May the 5th, 
7 R 8 


Epact (belbre found) is: Iv wa + N 
=23 1 the r Age ebe f 5 
5. To find the time To the Moons Culmination ; 
coming to the Meridian; or the time «when | ſhe 
comes to the South, Vulgarly called the Moon's 
Southing ; which (with the Tides) differs each Day, 
in Time, 48 WW or 7 of an Hour. 


Rule. Multi ply the Mc oon's Age (before found) 
by 4, and divide that Product by 5 5 the 55 
ent is Hours, and the Remainder ſo many 1 
Minutes of an Hour, and both W is her 
Southing. 

Example. The Moon binn 23 Days old, 1 de- 
mand at what time the comes ar the South 
Part of the Meridian? 

Note, If the Moon's Age exceed 15 Days, re- 
jet 15, and work with the Remainder ; for the 
Moon has the ſame Southing after the Full, as 
after. the Change; that is, her Southing is the 
fame at 16 Days Age as at 1, at 17 As Gs: vers 


Therefore 23—15 2 x =6; & 2 


* 
1 
| 


\ remains 


—_ —_ MY %* 
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remains, which is (2X12) 1 Minutes fothat - 


che Moon's Southing is c ours 3 n ich 
was required. Tod 


6. To find the time of {fl 1 923 at any Fo 

V ulgarly call d, To ſhift the Tides. N 

Rule To the Moon's Southing (br wie time 

giver) add the Hours anſwering to the Point of 

mpaſs, making full Sea (on the Full or Change 

f the Moon) at che Place propos d; the Sum is 
che time of full Sea, or High- Water (ker Non) 

at the ſaid Place. 


Example. I demand the F yy Water 5 0 
ar mou | 


(on the 5th, of May, 1724) 

The Noon 8 Sonthing (befor forma) is 6A An 
and by our general Tide» Table, it 9508 at Yarmouth 
8. S. and N. N. W. on the Full and. 
Days, which is 100. 30. in Time + het re 
30m. * 6b. 24%, = 16", 54”. from Noon, 
Fiz. 4". 54", in in the Morning, ccc 72 
e rareSate 

7, To FR tos 1 ume the” Mon ay Hin "ts 

" Enening after the Sun is Af 0 in 1h out 

. ing before the Sun nien. "YE | 


Rule. Multiply the Moon's ' Age br 8: My 
divide that Product by 60, the Quote is the 
Hours, and the Remainder the Minutes of Li 
of her Shining: And this is when the Moon is 
leſs than 15 Des ny — but if the Moon be 
more than 15 Days Old, ſubtract the time of her 
Shining (found h before) from 24 Hours, and. 
the Remainder will he the time of hier SH in 
the Morning before the Sun riſes. 

Exam. How ' long wilt * Moon ſhine upon 
the 5th day of May, 1724 ? 

C 4 Tho 


1 1 


Coa fin g un 


6 
The Moon's Age (found as before) i is 23 days 
e 104 Which by 60 is =18* 24 m. 45 o tim 
538 the time of her — in the Morn- tha 
ing before the Sun riſes. WW Th 


8. 25 fnd how many Signs and Degrees of "the 20. 
diac the Moon is departed from the Sun ven 
Her laſt Conjunction with bim. 


* Rule. Multipl Py the Moon's Ak by 2 and di- 
- vide that Produ py 5; the Quote ſhalk give the 
| Number of Signs, and the Remainder, (if. #9 be) 

every Unit thereof is 6 De grees. 

Exam. The Moon Wks 22 Days Old, 555 

many Signs hath the depa 1 from the * ſince 

her laſt Conjunttion, or Now Moon? 

22 X2=44 which = by 5 8 18 8 Signs 

and 4 remains, which i is 24 Degrees : So that” the 

Moon is departed from the Sur 85: 245. 


9.2 7 finds the Max Place in the Z odiact at any Time. 


Dam. In what Sign and Degree of the Eclip- 
tick all: the Moon, be on the 2oth of Januar 
1723 

| 273 By our r Table of the Moon's Changing, it 
was New Moon on the 3d Day, 11 Hours in the 

Morn. and the Sun that Day at Noon, was in 
2 :03! of ( (9 Capricorn, — 7 ſo was the Moon al- 
Then 1 ays leſs 3 Days 11 Hours is = 16 

Jays 13 Hours. 
2. Then in the Table of the Moon s Motion, 
1 75 under Title) Mot. for 16 Days 13 Hours, 
and ſet them under the Suns and Moon's Place. 
Theſe three N umbers added together will give 

che Sign and Degree in which the Moon is. 
19 Operation | for * Moon's Place 2 2oth, 


2 
990 The 


4 44 
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The Moon. changed Jan. 3, at which) 8 0-.* 
time the Sun was in 277: 35 of ved, 27 3 
The Moon's Motion in 16 Days is, — 7 00.49 
The Moon's mean Motion for 13 hours is 0 0 07 ag 


k 


* a 1 2:3 PY 
Ik7be Sum 17 05 00 
Reject a Circle or Signs 12 00 00 


The Moon's Place 5.05-00 


Li A 


That is, in 3 oo“ of M or Virgo, that being the 
eith Sign from . | 


e Note, According to the Moon's Diſtance from 
| the Sun, is the Variation of her Phaſes, or Ap- 
1s WY pearances : For ſhe being a round opaque globu- 
e lar Body, and having always that Hemiſphere 


of her that beholdeth the Sun enlightned, ſhe 
muſt of Neceſſity, as ſhe moves round the Earth, 
changing her Situation, both in reſpect of the Sun 
and us, have a different Appearance, by turning 
more or leſs of her illuminated Hemiſphere to- 
wards us. YG e 

Her Phaſes are uſually acoounted four, accord- 
ding to her four- fold Aſpect, the Conjunction be- 
e ing efteem'd none, ſeeing her enlightned Half is 

then wholly turned from uus. 

About the third Day after the Conjunction, ſhe 
emerges in the Evening out of the Sun's Rays, 
and turns a ſmall part of her illuminated Side to- 
wards us, beginning to appear ſharply horned, her 
Horns looking backwards and tending towards 
the Eaſt: For note, that while ſhe increaſeth in 
Light ſhe followeth the Sun, and ſhineth after 
Sun- ſet, her enlightned Part looking into the Weſt ; - 
but decreaſing the goeth before the Sun, and 1 — 

eee 


” 


ie —— 


8 Coaſting Navigation 


before his Riſing, her illumminated Part looking 
into the Eaſt And when ſhe comes to e about; 
Sextile Aſpect with the Sun, that is about 2 Sign 
from the Sun, her firſt Face i is called horned : She 
makes her ſecond Phaſe about the 7th or 8th Day 
of her Age, being then about 90 Deg. or at 
Square to- the Sun, appearing half enlightned or 
biſected. Afterward coming to her Trine with the 
Sun, the appears Gibbous, tum'd or ſwell'd, which ure 
is ber third Phaſe. Her fourth is, when in Op 
to the Sun, ſhe appears wholly illumina- 
ted, and is called her Full. She _ the like 
| Phaſes in her Decreaſe, wer in # ae K | 
Dany Order. 3 2 


10. Of a Tear, and Kinds of Months. 


A common Yearis 356 + Days (but more ea 
from Solar Obſervations, its found to be 365 4 30 49 
04).) And a Leap Year, (or Biſſextile) 366 Day 

A Month is either Solar, Lunar, or Civil. 
p The Solar Month is the Space of Time that the 
Sun is paſſing a Sign, that is, the 1, of the Eclip:c 
tick; or zo Degrees; which is about 30 Days: 
So that the Sum Motion is about 1 Degree i in aff 
Day; (but more exactly, the Sun moves in one 
Day 590. 81, 190%. 43% am, 217/71. 29%.) 

The Civil Month is a ſpace of Time more ou 
leſs according to the Pleaſure of the Magiſtrate or 5 


Civil Power, and is in our Julian Kalendar ac: 
cording to this Khime; 5 


Thirty Days hath Fruit-bearing September, 

Moiſt April, hot June, and cold November; 
Short February Twenty-eight alone; In 
The other Months each claims his Thirty-one: 
But when of Leap-year comes the Time, pn 
Then February hath Twenty and Nine: 1 
Fe 


Coafting Hopi : "9 
For February, when het fourth Year's ruin, 
Does gain a Day from the Traveling Sn, 5 


The Lunar Nigath i is either Periodical, 'of FR 

zodical. | 
The Periodical Month * 27 Diys: 7 Moni 
\; Minutes ; being the ſpace of Time in whi 


a he Moon paſſing from one Pop of the Zodinck 
nro' the 12 Signs; returns tô the fame” again. 
rie Synodical Month is abdbut'29g 1 Days, the 
"WH pacc of time between one  Conjunttion ok. che Sun 
na Moon and another. 


Having not room hers to treat at tanks" 01 the 
Julian and Gregorian Kalendars, (I refer the Rea - 
fier to my Ecelefiaftical Aſtronomy in the Engliſh 
Academy, where he may receive ample Satis fac 
ion ;) 1 ſhall only here briefly ſpeak of 
nd offer an Eſſay towards the Emendation'of the 
Fulian, which we account 
| The Julian Account derives its Name from the 
mperor Julius Ceſar, who about 38 Years be- 
bre Chriſt, being inſtructed by expert Mathema- 
icians from Alexandria, found 5 Year wanted 
ro Days 6 Hours fere of the Solar or Tropical 
ear, (it being then accounted but of 255 Days 
rom Nutva Pompilius) and by the Aſſiſtance of 
ofigene an able Aſtronomer, he (after the Con- 
queſt of Pompey) regulated the Year, adding the 
10 Days wanting to-it, and made it conſiſt of 365 
D ays, which were divided into 12 Months; in 
the ſame manner as they are at this Day : And; 
Weſt the odd 6 Hours ſhould create a Diſorder 
in the Year afterwards, he order'd that every 
ch Year, 1 Day ſhould be intercalated or put 
into the Month of February, between the 24th 
and 25th Days of that Month; which accord- 
png to the Roman or old Latin Calendar, was 
called Sent. Calend. Marth, or the 6th of the Ca- 


r 
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lends of March; and by the Interpoſition or Cane 
tercalation of this Day there was two Sext. Ca. 
lend. Martii; and the Word bis, Latin for two 
being added to Sext. or Sextilis, it ſignified twice ce 
the Sextile, and made Biſſextilis, or Biſſextii 4 
which is the Meaning and Formation of the Name e * 
but we call it in Engliþ Leap Year, probabyf f 
from the Dutch, Loopsiare, becauſe it leaps beyond 
or exceeds the Bounds of other Years by a Day, 
And this is the State of our Julian Account, | 
at has remained in Uſe ever ſince ſome tim 
before the Birth of our Saviour. Now th ' 
Gregorian, or New Stile, is that by which ou 
Neighbours in moſt. parts of Europe reckon: by, 
But our Julian Year, as aforeſaid, being made oi 
365 Days, 6 Hours, is greater than the true So 
lar Year, viz. of 365 Days, 5 49. 04“ 21.“ byll 
10.) 55. 39.“ which altho' but a little Time Di 
yet in many Years 1 a great Variation, +l” 
mounting to a whole Day in 132 Years plus mi 
nus: for in 10 55. 39.“ are 39339, and in 
x Day or 24 Hours are 5 184000! ; then divide 
5184000 by 39339! the Quotient is 132 Years, 
the Space of Time in which we muſt neceſſarily 
loſe one Day, by our Julian Account. Now, if you 0 
divide 1723 by 13 2, the Quotient is thirteen Days 
that we have loft in the Julian Account, fince 
the Birth of our Saviour; thereby cauſing an ap- 
parent Anticipation of the Equinoxes, and Soliti 
tial Points, inſomuch that the Vernal Equinox, 
whoſe: Place at the firſt Council of Nice, Ann 
Dom. 3 24, was the 21ſt of March, is now by Aſtro- 
nomical Obſervations fled back to the gth enter 
ioth of March; ſo that there has happened to bel 
two Eaſters in one Year, or within the Compaſs 
of 365 Days, as it may ſtill happen, reckoning 
by the Old or Julian Calendar: By which fome- 
times there is five Weeks Difference 1 the 
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anon or Rule for it in the Common-Prayer- Boo 
d the Almanac; as it was in the Year 1663, 
d it has differed a Week more than 20 times 
Ince the Year 1600. and in the Years 24377 
467, 2491; (it the World Taft fo long) there will 
be an Error of 42 Days; and not long aſter that, 
49 Days; and if this Julian Account remain 
h Uſe till the Lear 2698, it will never more 
appen according to the Rule of the Church $ 
day, further, this is ſo erroneous, by the Retro» 
zradation of the Equinox, that in Proceſs of 
Time Gf no Correction be made) Chriſtmas will 
all in June, and Midſummer in December. 
In Conſideration of which in the Year 1582, 
regory the 13th being then Pope, by the Aſſiſt- 
ance of Antonius Lilius, his Brothers, and other 
minent Mathematicians, ſet about regulating this 
Diſorder, correcting the Roman Calendar, ap- 
pointing the Year ſhould contain 365 Days, 
Hours, 49 Minutes, 12 Seconds: And that the 
ernal Equinox, which was then on the 11th of 
March, ſhould be brought up again to the 2 iſt of 
March, as it was at the Time of the firſt Counci? 
of Nice, Anno Domini 3 24. 1 to effeck this, 
he ordered that 10 Days ſh d be left out of 
Ofober, from the 5th to the 15th 3 ſo that the 


. 5th Day of October was reckoned in the Calendar 
for the 15th Day of Ottober that Year 1582. And 
. becauſe the Sun ſtill gains as he did before, thoſe 


that go by the Gregorian Account, do ſtill every 
Century or 100/Years, (to reduge the Equinoxes 
1 Day backward) reckon one Day ſooner than 
before; ſo that now ſince the Year 1700, till the 
1800, they are 11 Days before us, in the Julian 


Account; and therefore” the firſt of Jamnary 
i with us, is the 7th of January with them. 
And to retain the ſame Equinoctial Spring inva- 
1 * upon the ſame Day, ir was appointed 
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at the faid Emen that of 400 Years the WO! 


firſt, ſecond, and third Hundred, the Leap (Year) 


Day (which in che Julian Year falls in Courſe) 
ſhould be omitted and not intercalated, but on 


—— — — — 
— — 


| the; 4pedth Year, then the Leap-day ſhould n de 
omitted, but reckon d in: So that in 300 Years en 
| they thought fit to omit 3 Leap-Years, and for tha 
| — ſake, appointed the firft Omifſion to be M02 
i accounted from the Year , 1600, not from 18823 To 
i in Which the Reformation was made, becauſe it I'” 
1 was not only near the Time in which the Emen- * 
| dation was begun, but alſo the Equinox had not hcl 
| made an Anticipation of 10 Days from the Place WI 
thereof: at the Time of the Nicepe Council, which Ju 

was March 21. - of 

The Years then +700, Aden 1900, which e 


ſhould have been Leap Years, are to be accounted Le 
common Years, but the Year Far, muſt be a . 
Leap-Y ear : In like mannet the Years 2100, 2200, In 
23005 thall be common Years, and the Year 2400, 2 
Biſſextile, and ſo forward. Ia 
And although this Gregorian Account is not ſo WM” 
perſeck as it ſhould be, being reduced no farther " 
_ * back than till the Council of Nice, about the Lear 
324- poſt Chriſt ui and itil wanted 2 Days of MW" 
right; whereas it ought to have been he to WM” 
the Time of Chrift's Birth. Yet the Quantity WI” 
of the Gregorian Year 365 Days, 5 Hours, 49 M. » 
nates, 4 Seconds, 21 Thirds, agrees better with 8 
the heavenly Motion, and the Equinoxes and 1 
Solſtices are more firmly fixed by it, and -Eafer . 
celebrated more according to the Direction and g 
Mind of the Nicene Couneil, than by the Julian 
Account of 365 Days, 6 Hours; and therefore 1 
does, and will bear away the Garland from it, and 
makes it be eſteem'd 8 to Trutn. 
It is therefore to be with'd, that a Reformation 
may be made in our ol and erroneous Calendar, 


(in 
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(n this our Nation, fo flouriſting in Arts and Scien- 
ces, not inferior to any in the World for Polity; . 
Arms, and Learning) towards which I ſhall hum- 

bly offer what follows; viz. 7 


The main Reaſon objetted (as T take it) againſt 
an Emendation in this Nation, is, the Confuſion 
that would follow about the Dates of our Civil 
Contracts, Bonds, Deeds, Payments of Rents, Sc. 
To which I anſwer ; that it we cannot be pre- 
vailed with, tqfagree with the Pope's Method of 
cutting off 13 Days in ſome Month, yet that Pub- 
lick Authority might dirett that the odd Days, vi. 
one Day in the Months of January, March, May, 
Jah, Auguſt, October, December, each conſiſting 
of 31 Days, may be omitted for two Years, ex- 
cept in one of the Months ; or at leaſt that alt 
Leap Years were omitted but q Tears that alone 
would gradually and inſenfibly,” without the leaſt 
Inconveniency bring us two Days before the Gre- 
gorian, and be agreeable to the Sun's Place at our 
Saviour's Nativity: Whereas the Roman Account, 
being reduced to the Council of Nice, would be 
two Days leſs exack. And if after that the Biffex- 
tiles be kept as before, except in every 132 Tear, 
wherein a Leap- Day muſt be exempted for ever; 
or elſe that 1 Leap- Lear be ſtruck off every 
100 Year, except in each 400 Year for ever; there 
would need no more to have our Feſtivals kept 
according to primitive Obſervation : For by ſuppo- 
ing the Tropical Year to be as aforeſaid (accord- 
ing to Bullialdus) 365% 5b. 49“. 4. 210%. the an- 
nual Redundancy allowed, it will be 100. 55”. 30%. 
which compleateth 1 Day in 132 Years, and but 
2. 250, 487. over; and 3 Days in 400 Years 
with 5 11. over, which makes but one Day in 
11294 Years, and therefore very inconſiderable. 
But to return from this Digreſſion (if it may be ſo 


ſextile or Leap-Year. Rule. 


_ after the Leap-Year. 


The Dominical Letter is always one of theſ 


8 — ati nos 
8 
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thought) I proceed now; to find when it's Bi 


Divide the Year by 4, what's left ſhall 7 
For Leap- Lear o; for paſt 1, 2 or 3. 


11. I hat's the Year 1723. 


1 » of 1723 is 430 Leap-Years fince Chriſt 
Nativity, and 3 remains which ſhews.it's the Third 


12. To find the Dominical or Sunday Letter. 


ſeven, viz. A7, B 2, C3, D4, E, Fs, G7, 
and doth ſhew Sunday i in the Kalendar and Alma: 
nacks all the Lear; to find which this is the _ 


Divide the Lear its 4th, and 
What” s left ſubtract fron 7, th 81.25 given. 


Example 1. What's the Dominica Letter for 
the WY: 1723? xg 
1723 + its 4 = 430 —=2157 which — by 
the Remainder is wr $4 7 2 s or F, the 
ominical Letter required, 
Example 2. What's the Sunday Letter for Am 
1724, being Leap-Year? | 
Note 1. When it is Leap-Year, there are tw 
Dominical Letters; one ſerves to the 25th of 
* the other from thence to the "Your 
e 
2. The Dominical Letter goeth backmird in 2 
common Year one Letter, but in Leap-Year two 
Letters. 
z. The Leap-Year having two Dominical-Let- 
ters, it is the latter of them that 1 is found by the 
Rule above. 
1724 + 1tS 4 = 431 = 1 8 which = by 
75 the Renuinder i 2 2 ee 5 or E, Fr 
whi 
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hich annex the next Letter in order D, it is ED. 
he Dominical-L.cetters required. 

13. To find the Dominicals, Sur's-Circle, Prime, | 
Epat, 'maveable "Feaſts, Eclipſes, Moon's Age, 
Moons Southing, ber Shining, Moon's — 
from the Sun, Moon's Motion, Moons Riſing 
Setting, and Time of Higb-MWater at any Pe, 
by 2 in our Table. 


Example. January 12th Anno 1 723. Table 1. The 
Dominical-Letter is F, Sur's Circle 24, the Prime 
4. Epack 4. Shrove- Sunday, Feb. 24. Eaſter- Day, 
ori 14. Whit-Sunday, June 2. And there is two 
_ com * of the Sen but both inviſible 


0 no 

D. Mo. D. 
Table 3. FF changed Jan. 25, and 30—12= 
8 Days, the Moon's Age, Jan. 12. And the 
oon's-Southing is 2. 24”, 
Table 5. — s Age being 12 Days; tis High 
ater at London, Tinmouth, Hartlepole, Whitby, 
Dundee, Amſterdam, Ic. at 11. 48m. it flowing 
ull and Change of the Moon in thoſe Places 
E. b. N. and 8. W. b. S. 
7 able 2. The Moon being 12 Days old as be- 
bre; She ſhines, 9b. 36m. in the Evening after 
un-ſet. She is diſtant from the Sun, 4 Sines 24 De- 
recs Her Motion is 5*. : 8* : 5. and her Riſing 
nd Setting as by the Table adjacent. | 


4 By knowing the Moon's Age, and the Time of 
High-Water in any Place; to find bow it flows 
Full and Change of the Moon in that Place. 


Rule. Subtra& the Moon's Southing from the 
. Time of High-Water, (if you can: If not, 
d 12 Hours to the 8 s Southing and ſub- 


tract | 
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tract; ) and the Remainder ſhews the time anſwer. 


ing the Point of the Compaſs, that makes full Sea 
upon the Change or full Days of the Moon. 


Example. Admit I was at Briſtol, and obſery' 
"was High-Water at 45 Minutes after 2 a Clock; 
the Moon being 25 Days old, or her Southine 
8 Hours: How does it flow Rn whey and Ion 
of the Moon ? 


12d, 15 5 zu, 3 45 145 2475 — Mon South 
ing 80. : 00”, is = Gh: 45”, or E. b. S. and W. b 
N. it flows there Full and Change of the Moon 


The Sea hath Fi its, alternate Curie the keejs 
From Deep to Shore, and from the Shore to Deep 
Whether it were, that at the firſt the Ocean 
From God's own Hand receiv'd this double-Motiog 
By Means whereof, it never reſteth Stound, 
But (as a turning Whirly-gigg) goes round, 
Whirles of it ſelf, and a good while after takes , 
Strength of the Strength which the firſt Motion 
makes. 
Or whether Cynthia, that with changeful Laws 
Commands moift Bodies, doth this Motion cauſe: 
As on our Shore, we ſee the Sea to riſe, 
Soon as the Moon begins to mount out Skies. 
And when thro' H eav'ns Vault vailing toward 
Spain 
The Moon deteendeth; chen it ebbs again. 
Again, ſo ſoon as her inconſtant Crown 
Begins to ſhine on tHother Horizon, 
It flows again: And then again it falls 
When ſhe doth light th'other Meridionals. 


- 


15. N 


Coaſting | Navigation. Ws 


15. By having the Time of I the rf New Moon 4 in 1 
January, all other Aﬀſpetts of the Moon and. Sun 
2 be collected en whole Tear. 2 


1 ho. - 1 
Jan. 1. The Moon being 


New or 5 her Age — : O0: 00! 00 
Sextile Aſpe& X* take o: 07 12 
Firſt Square — 07: . 113 = 


Triangle Aſpect 4 — —09: eee 41 


2 | Full Moon rg. Oppoſition 1 MS : 
rb u 0 P 42 1 22 02 
Full Moon's Triangle A—t1g : 18: 22 02 
Second Square 22: 3 33 02 
Second Sextile * —24 : 14: 36: 42 

Other N. Moon 9 or Con⸗-⸗-„- 
junction. 29+ 12.744 "0 


Wheri the Moon becomes vidible after hs 18 
in Conjunction with the Sun, hat ihe makes her 
Effetls manifeſt, . -_ 


. bence this Proverh ; 


As is the fourthand eth Day's Weather, 
So's that Lunation altogether. 


Or thus; the noble Lord Babara 


By Sol's Aſpe&, her own ſhe daily makes, 
She Wax-leſs, Wane-leſs, doth both wain and 
wex. | 
And, tho? to us ſhe ſeem a Semi-Ray, 
Her full round Face doth never fall away. 
4 his fair Beams, as well by Day as Night, 
he full whole half of her thick Orb is bright. 
And as ſhe draws near or far-off from him, 
So more or leſs our half is clear or dim. 3 
| D 2 Her 
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Fer upper-half is full in her Coition, 
Her lower-half is in her Oppoſition; 

Her other Quarters other Form expreſs, 

And up or downwards ſhew her more or leſs. 
When we ſee little, then the Heav'ns have ſtore; 
When Heavens ſee little, then have we the more: 
Nearer the Sun the leſs ſhe ſeems in Sight, _ 
Turning her Horn ſtill to her Oppoſite. 

At Evening increaſing ſhe the Sun ſucceeds, 

At Morn decreaſing ſhe her Car preceeds. 

So that each Month the Sun environs her, 

On every Side his Splendor to confer. 

Her Silver Light then only faileth her, 

When the Earth's between them (in Diameter) 
Which hides her Beauty with a ſable Cloud, 
From Light of him her Brother, Golden-brow'd. 
Good Lord! what Changes doſt thou work by theſe, 

Varieties, in Air, in Earth or Seas. | 

Fair, or foul Weather. Wind, or Wet, or Thunder, 
To dry, or drip, or cold, or warm her- under. 
If ſhe but ſmile the fourth Day *twill be fair, 
If then ſhe bluſh, we ſhall have bluſt' ring Air: 
If then her Brows be muffled with a Frown, 
Moſt of that Month ſhall fad tears trickle down. 
Thus doth the Vigour of the Signs Superior, 
Rule in the Virtues of the Things Inferior : 
But all are govern'd by God's Soveraign Might, 
O! happy he who underſtands it right. 


For the Courſes and Diſtances from Place to 
Place in Coafting ; Sailing into Harbours, 69. 
See the Coaſting Pilots, fold by moſt Stationers, 


Bookſellers, and the Author and Proprietors of 
this Book. | 


: The 


The Compleat | 1 
Modern N avigator' s Tur: : 
OR 
NAVIGATI 0 N 
46271401 An 
3 and Cusiorr. 7 


F "0 4 


WT 


9, 5 A RK 25 1 N ; 


ANN in a 


Plain, conciſe. and dE Method, 


to ſolve all the Caſes in Plain Sailin 
Traverſe, Mercator's, Sailing, Paral ei | 
and Middle Latitude, Sailing; ; Oblique 
Plain Sailing, (and in Sailing or turning 
to Windward, in a Current or Tide's 
Way ;) Geometrical, Trigonometrical, 
Arithrnetical, Inftrumental, and by Ins 
ſpection in Tables ; together with the 
Conſtruction and Uſe of the Plain and 
Mercator's Charts, the Practical Problems 
in Aſtronomy, relating to the Sun and 
Stars; Deſcription and Uſe of the Azimuth 
D 3 Com- 


16 


C4. m_ * . . * * x + 2 „ — . ——— $ a ++; 
— — , | , < \ 5 . 87 y 8 


' Compaſs ; to find the Variation of the 
Compaſs leveral Ways: The Deſcription 
of the Sea - Quadrant Foreſtafl, | Backſtaff 


Is take and work an Obſervatiön, by the 


Sun or Stars: With a Catalogue of ſeve- 
ral eminent Stars, coming to the Meri. 
dian throughout the Tear; the Deſcrip- 
tion and the Uſe of the Nocturnal, in 
finding the Latitude by the Pole Star, Sc. 


= 


Theoretical NAVIGATION. 


E proper great or foreign Navigation, 
or the Art of Traverſing and Caravan 
ning over Neprune's vaſt Dominions, 
is not a ſimple or fingle Stitnce ; but 
* a Complication of the three moſt noble 
Liberal Sciences, Arithmetick, Geometry, and Aftre- 
nomy. It makes Uſe of Arithmerick for Computa. 
tion or Calculation; Geomezry for Delineation and 
Demonſtration 3 and Aſtranomy for Oblervation. 
(For the firſt of theſe, viz. Arithmetict, either 
common, in Vulgar and Decimal Fractions, Lo- 
garithmetical and Inſtrumental, I refer the Lear- 
ner to my Engliſh Academy of Sciences, as likewiſe 
for Geometry and Trigonometry :) I ſhall only here 
begin with a few neceſſary Geometrical Problems, 
and the Elements of Plain Trigonometry. = 


Prob. 1. To biſeft or divide a Line, as A B into two 
. equal Paris. 


Conſtruftion. Set one Foot of the Compaſſes in 
A, and with any Extent above half the _ 


OO” ET. RE TIE ARS. #_ 22 > 


SR 
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ſtike two ſmall Arches, - [ 


ne che one above, and the . -._ E. 
uf, then with the ſame Ex- EX Xt 

'e. B., croſs the two former lb 
ri. Arches in C and DO: 4 7 

| then draw the Line C D 1 


> 
which will divide AB 1 
into two equal Parts in tage 1 
Point E, as was to be _ ' 


cle at right Angles _\ 
or to quarter a Circle, 


as ABCD. 

oh, | 2 | | 

a 1. Thro' the Center 

ns, E draw aDiameter AC. 

ut 2. Divide the Dia- . 


meter or Lane AC in- 
to two equal Parts by 
the laſt Problem, and 
nd and it's done. 


Mn, | UL) wa 0 
cr f Prob. 3. From a Point in a given Line either in the 

0- Middle or End thereof to raiſe or ere a Perpen- 

I. dicular. 1 be a Line given, and A the 

le Point afſiened® _ + Be | 

re | 

15, Conſtruction. Fix one Foot 


of the Compaſſes on any con- « B.. 

venient Point as C, extending , a 
i the other to A, then turn- # 

ing them, with that Foot at % "7 _ 
A make an Arch at B, and © ADD 
x another at O to croſs the Line Cy 
=" - + FW. A, B: 


l 


| 
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A, B: Then lay a Ruler over O and C, and draw: 


Line, cutting the Arch B in B. Laſtly, draw 
A B. mia will be a Perpendicular W. W. R. 


Problem 4. New a Point aloft (as: ©): 0 let fall 4 


. —E;jpaſſes in E, at the Extent 


which is the Perpendicular required. 
long Scratches or Arches; and they hold, let the 


Prob. 5. To Sow a right Line CD parallel to a right 


9 r FCA 
- 


5 r550086 upon a "4548 Line 8 as A what is Pf 
poſed, 


* | Grp. From C, walt 
4 — C A, (cutting AB. in A) 
| X . which Line divide i into two e- 

4 ? 2 1 qual Parts in E by Prob. 1. 
4 one Foot of the Com- 


APD or BA, describe an 
Arch CB. Laſtly, Draw C B, 


The two laſt Problems are the beſt Methods 
for raiſing or letting fall Perpendiculars; foraſmuch 
as they are performed without making many, or 


given Point be either towards the Middle or End 
of the Line, and are ſufficient for any Ui 


| Line (A B) given at any Diſtance (a) aſſigned. 


„ Conſt. With the aſſi ign- 
. ed Di (2) ſetting 
C D one Foo in A, deſcribe 
Fo _——— the Arch C; again, ſetting 


75 dee inill; :defctibe 
1 —— the Arch D. Laſtly draw 
A B a Line to touch the Tops 


of theſe - Arches as CD, which is the parallel 
Line to * , as was required, 


1 


Prob. 


1 * 9 
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Prob. 6. To draw 4 rigbe Line (B D) parallel to a 


"right Line og C) given, that ſoall paſs thro". a 
given Point 


Conſt. Take the Di- 3 
2 A, and ſetting _þ | 3D | 
me Foot in C, defrribe e RR; 
the Arch D. then with KS 8 
the Extent A C, and ä * 
one Foot in B, croſs the Arch D. in D. then 
draw my and it's the Parallel * 


Prob. 7. To ſet off or deſcribe any plain Pont 
a4 pe an acute Angle of 35%. and an obtuſe 
Angle of 125, is required. 


Conſt. 1. Draw the Line 
AB, and with a Chord of 
609. and cine Foot in A, 
deſcribe an Arch bd; >, 
make b d equal to the 8 
Chord of 352. and draw - 
the Lanes 5 d, C, and its 
the acute Angle required. 

2. Draw the Line PO, 
and with a Sweep (or 
Chord) of 60% and one | 
Foot in O deſcribe an Arch e, u, then ſet off a 
Quadrant, or Chord of 902. from e to Qon this 
Arch, and the Refidue, viz. the Chap of 352. 


as ” 


* a 
* \ 
_ 


= 


= &t 7 - „ Ob 


an DH 
— 


h YL OO 


forms the obtuſe Avgle POR, equal co 1 5220 
Was requir d. 


V 1 


Prob. 8. To make an Angle (as ſuppoſe GF L,) equal 
10 an Angle (EAC given. 


Conſir. Setting one Foot in the angular Point 
a, Wathy any Extent as A 45 deſcribe the 27% 


irom Q to », and draw the Line O, R, ty 1 
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Extent ſetting one Foo 

in F deſcribe an Arch ze 
__ Laſtly, Take the Exten 
= 2 E 44, and prick it from 
9 — toe, and draw FI which 
8 + ſhall make an Angle & 
qual to the Angle C AF 
FA as was to be done. 


* 


Prob. 9. To deſcribe the Circumference of a Cir 
& cle that ſhall paſs through any three Points not fo 
tuate in a right Line. wad 2c e, 


Conſt. Suppok 
ABC, to be th 

165 Fr three Points, 20 
1. Take mon 


than half the Di — 
A ſweep an Arch; 
Diftance, and one 1 
Foot in B, dra 
another Arch w 


croſs the aforeſaid Arch in the Points 4 and e. S 
condly, With more than half the Diſtance BC 


und one Foot in B, draw the Arch g, and with 1 
the ſame Diſtance, and one Foot in C, draw an 0 
Arch to croſs the aforeſaid Arch in the Points ; Ml © 
and 5. Then, Thirdly, draw the Lines e d a, and ( 
boa, and where theſe Lines croſs, or interſed i 
each other, as at a, is the Center of the Circle 
required. After the ſame manner, you may de: 
{cribe a Circle about any Triangle. ſ 


Prob. 10. 


Cami \Provlents. - 


| 

5 Prob 27 of the cr, a 4 * ti 

ent Part ofthe 1 | 'L 

1 x g | 

FO — a2 SIS 5 
ircle is called a De- 


zree, each of which |. - 
s again ſubdivided 
nto ſixty equalParts 
alled Minutes; each 
o Which again is 
imagined to be divi- 


„ed into 60 equal 

ers, called Seconds, LN > 
0 80 to Tenihs. ; I 
; A Semicircle thetelbte' is an Arch of 180%. ME) 


vadrant or 4 Part of a Circle 22%. The Mea- 
fire of an Angle i is the Arch of a Circle deſcrib- 


, ed on the angular Point, intercepted between the 
des ſufficientiy produced: So the Meaſure of 
che right Angle is always o“. and the Angle 

Wy hich contains leſs than 90. is called an acute An. 


+ but that wich i is more than 906. 18 _ ob- 
fuſe. 

The Propottioe, which the Arches (being 
Meaſures of Angles) have to the Sides of a Ar 
gle, cannot be certainly known, unleſs b - a compa- 
ring of Arches with their terminating ſtrait Lines, 


cants, and verſed Smes. - 
eh Chord is a right Line ſubrending an Arch as 


as K M. 
A Tangent is a Line GO" the Circle in 
ſome Point, as 1 C. 


The 


22 « S\s 


as Chords, Sines, Tangents, half Tangents, Se- | 


A Sine i is half the Chord of the double IR + 


4 a 
0 yy 
+ . 4 1 
FR i 
— 
* 
* 
. 
C 
" 
* 
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The Semi-Tangent is not half the Tangent of 
an Arch, as ſome take it to be, but is the Tan. 
gent of the half Arch, as APP. 
The Secant is a Line drawn from the Center, 
cutting the Circumference, and is extended to thy 
Tangent Line; as AI. Ne | 
hs Let K C an Arch of 45 then 141 
e tie Chor bier 
K M is the right Sine 
MA=LK the Co- Sine 
\MC is the verſed Sine bof 459. 
C I the Tangent n 
J the Co- Tangent "BAS Fe eg 
A the Semi-Tangevt oo 
'AK=AC=HA=BA=CI, the Sweep of 
the Circle, called the Radius, or Seni - diameter. 
Note, that the Secant of 60 is equal to the double 


Such Proportion as the Gircumference-of one 
Circle has to ariather, ſuch proportion have their 
Degrees; Sem-diameter 85 ines, Sc. of Ke Ar; 


ches ong to another, and the contrar. 
Aſſigning the Radius A C to be a Unit with 
Cyphers at Pleaſure, to expreſs the Quantities of 
theſe reſpective Lines, in relation to the Arches 
to which they belong, is to make a Table of na- 
tural Sines, Langents, and Secants, (for which, 
and making the Artificial Sines, Tangents, c. 
ſes my Lopgarithmetick Ariihmetict; and alſo for 
the Geomet. Conſt. of the Natural Sines, Tan- 
gents, Cc. I refer you to my Plain Trigonometry 
in the Engliſh Academy.) And I ſhall here only 
inſert the principal Rules in plain, or right-lined 
Trigonometry, in order to the Solution of the 
Problems in Navigation, which wholly depend 
thereon. Ha RTE „„ | 


2, The 


2. The Elements or Printiples * Trigo- 
i nometry Kectilinear. 92619 


And 1. Rigonometry is a Geck Word, N 
T fgnfies the Meaſure. of - Triangles; 

a Science ſo neceſſary to moſt Parts of the Ma- 
thematicks, and in particular to Navigation, that 


without it no Man can be an Artiſt, or deſerve 
the 1 of Learned in the ee Sei- 


ences. 
Definitio ons. 


1. The Inclination of two right Lines meeting 
or cutting each other, is called a plain Angle. 

2. That an Angle is ſaid to be greater or leſs 
than another, according as the ſaid Arch contains 
more or leſs of the equal Parts which that Cir- 
cumference is 1 d 

;. A plain Surface, terminated by thres right 
Lines, is called a plain Triangle. 


105 Triangles are either Right. or Oblique an 
gled. 


5. The Triangle that has one Angle 90 8 (or | 


a Perpendicular 2 206 let. Ns in it) is al : 
a right-angled Triang 


6. The Triangle ff 8 has no > Angle of 90®, or 
Right-Angle) is an oblique-angled Triangle. 

7. A plain Triangle has 6 Parts, viz. 3 Sides, 
and 3 Angles; whereof any three being given (ex- 
Ln the Angles) the other three may be found. 


ſ\ 


Lemma. 
In all plain Triangles, the Sum of the three 
Angles is equal £0 a Semicircle, or 180 


5 £766 | Corollary 


28 4 be 7 le — or » Trincples | 


7, 


.: Corollary. To, | por. 

Wbence | in e plain T 8 be qui 

- Guſe the right Angle is always 90% the Sum a ( 
the other two Angles, is alſo 900; and therefor 
ſubtra# the acute Angle given from go , the 
remainder is the UN acute A | 

coll. 2. 5 gi 

11 any blaue plain Triangle, having tuo 1. 
Angles given, their Sum ſubtracted from 180, i 8 
the other N 06cm | 35 

k 
Prop I; Given oppoſi ie Sides and aut. be} A 

1760 Rule of ines, 

1. As any one Side s to the Sine 6f r ppl | 
Angle; fo is any other Side to the Sine of i 8 
oppoſite Angle. t 

2. As the Sine of any os e at t 


— Side; ſo is the Sine of any other Angle 4 
oppoſite Side. 


Note; If an Angle be required, let the Pro 
portion begin mich. a Side : : But if a Side be re 
quired, chen begin with an Angle. 


Prop. 2. Given io Sides, and the contained 
Jer <A; a4 Ale. 


: I; If f in right-angled Triangles, „ (as in 
2 1 6, of plain Sailing.) / 


Rule 1. Of Tangents: 


As one Side is to Radius, or Tangent 45 2; f 


is the other Side to the Tangent of its oppoſite 
Angle, | . 


; NM ole, 


\ 


f Plain T rigonometry. FL 29 
Note; If an Angle be required, let the Pro- 2 

portion begin with a Side: But if a Side be re- 
quired; then begin with the Radius. 
n 2. If in oblique-angled Triangles. - 


Rule 2. Of To angents. * | 


As the Sum of the Sides, containing any An- 
ole, is to their Difference; ſo is the Tang. 


of; the Sum of the unknown Angles, to the 
Tang. of ; their Difference. 


Then ; the Difference, added to the + Sum, | 
is the greater Angle required. And the z Dif- 
ference. ſubtratted from the 5 Sum is the lefler 
Angle required. | 


| Prop. 4 Given the three FA | 
Rule. As the Baſe, or longeſt Side, is to the 
Sum of the other Sides; fo is the Difference of 


thoſe Sides, to the Difference of the Segments of 
the Baſe. 


Then 3 che 3 mega added to + the Baſe, is 
the Baſe of the greater right-angled Triangle: 5 
And + the Diderence, ſubtracted from £ the 
Baſe, is the Baſe of the leſſer right-angled' Tri- 


angle. Whence you have enough given to find 
what is required by Propoſition 1. F 
From theſe three Propoſitions, Canons, or Pro- 
portions are cafily formed, for all the Caſes that 
can happen in plain Sailing, Traverſe, oblique, 


and Mercator's Sailing, as ſhall be ſhewn. 


But firſt, to find the Logarithm of any Num- | 
ber, ( Suppoſe 74 Miles, Leagues, 5c.) look un- 
der Title N. (for. Number) in the Table of 


Logar. No 5, for 74 ; againſt it on the Right- 


hand is (1,$69231) the Logarithm | ſought : 
And contra, to find the Number of Miles anſwer- 
mg to any Logatithm (when wrought) as ſup- 


" poſe 


30 The Elements or Principles 


poſeithis; 1,8 97627. Look for theſe Figures in 
the aforeſaid Table, and againſt them on the 
Left-hand ſtands 797 the Miles, Leagues, Oc. then 
bet. ak I. GY 


2. To find the Sine, Tangent, or Sttant of any 
Degrees and Minutes. 


- 


© Suppoſe of 34%; Look in the Table (No E.) for 
34 D. on the Left-hand, and againſt it, on the 
Right-hand, ſtands Natural Sine, 55919, Natu- och 
ral Tangent, 6745 1, Natural Secant 1 20622; Lo- een 
garithmetical Sine 9.747561, Log. Tang. 9.8 28987 Pag 
Log. Secant. 10.08 1426. And contra. To find the che 
Degrees anſwering to any Natural or Logarithm Wand 
Sine, Tangent, or Secant. Seek the neareſt Fi- Ween 
gures in the Table under its proper Title; and Near 
on the Leſt-hand you have the cofreſpondent De- 
grees: The fame is to be underſtood of Points I 
and Quarter-points of the Compaſs in the next Pr 
Table, the Literal Figures being the whole Points, po 


and the Numerical Figures quarters of a Point. th 
3. To work a Proportion or Canon, by the Logs 1 
rithms, Sines or Tangents, obſerve this general tt 

. Rule for the artificial ones, vin. WMP 
Add the Logarithm of the ſecond and third): WP 
From the Sum ſubtract the Logar. of the firſt 8 te 
The Rewainder is the Logar. of the fourtn bt . 
4. To work a Canon or. Proportion by Gun-' | | 

| ter*s Scale. W P 

General Rule. | 
The Extent of the Compaſſes from the firſt to i 


the 
8 58775 will reach third to the fourth | 
2 chird from the ſecond Term required. 

: | Nite, 


* 


».) 


| Theſe" things being premiſed, 1 thall Proceed 


— — ome 


Note, If chere be a Ta — in the Proportion, 8 
then the Radius is the che Tangent of 45%. and 
when there is a Secant mention d, the Operation 
cannot be perform'd by the Scale. 


> ſhew the General Axiom, viz. 8 

In all Right-angled plain Triangle, af one ſide 
be made the Radius (or Sweep of a Circle) tlie 
other Sides will be Sines, Sine Com plements, Man. 
vents or Secants, as is evident — the Diagram 


Page foregoing; for ſuppoſe in the Diagram | 
the Triangle ATC, here the Side A 2 iS Radius, 


and the Angle at A 502. The Side FT the Tan- 
gent of 569. and the Hipothenuſe AO is the Se- 
cant of 50% and what Proportion the Radius hath 
to the Side A C, the fame Proportion hath the 
Tangent of 509 to the Side CI; and the fame - 
Proportion Path the Secant of 3 to the Hi- 
pothemiſe A I, (as is demonſtrated i ha & Tri, Ron. in 
the Eng. Acad.) 1 

Again, if you make che Hip othertiſe the Radi- 
us, and ſuppoſe the Angle 4 A 50% as before; 
then in the Diagram it is repreſented by the 
Triangle AM K, and then the Side MK is the 
Sine of the Angle at A; and the Side A M equal 
to LK is the Sine Complement (to 90%) of the 
Angle A; and then what Proportion the Hipo. 
hath to Rad. the lame Proportion will the” Side 
K M have to the Sine of 50%. ; and-the fame Pro- 
portion will the Side A M have to the Sine Comp. 
of o, Sc. And from this Proportion proceeds 
Prop. foregoing, | The Application of all which 
we come now to ſnew 1 in Navigation. * 


11 
1 3 
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ng along, Shoar, in Places not far diftant, aul 
| Holland „France, &c. for the Performance of hc 


ll 


1 


Flee General Def 1 — * Primay 
ules. 5 


Jar ier I M is an Art that teathe 
how to conduct a Ship through the Path 
leſs Ocean (where nothing, is Een for ſeveral Day 
but Sky 2 Bow from one Port or Place 
3 Way, and in the ſhort 


Time = re = any part of the known Wel 
or briefly, 


NMavigation is an Art chat teacheth thee 

Jo direft a Ship through the untrack d Sea, 
Jo any Port or Place where e'er it be. 
Navigation may therefore be divided into tw 
General Branches, or Parts; viz. Domeſtick, « 
Home Naweativn 3 which is "the Coaſting or Sail 


in fight of Land or Soundings, as between E neland, 


there is required the Compaſs ,. the ' Sounding: 
Lead, and Line, with a competent Knowledge 0f 
the Nature of the Lands, or Coaſt, the Sound- 
ings, Sands, Shoals, Rocks, Sc. with the Know: 
ledge of the, Setting, Flux and Reflux of the 

ides, (of which I have treated on l 
18 Remote: Which more properly is called Ne- 
vigation, is that whereby the induſtrious Mariner 
direfts the Ship to any Port in the habitable 
World, and knoweth at any time, in what Place 
the Ship is in, in reſpect to Latitude, Longitude, 
Courſe, or Dittance; the Inſtruments that are uſed 
in this Art are, therefore, of two Sorts, viz. 

1. A pair of Compaſſes, 

A plain Scale, © Oben 

A Gunter's Scale. Sag 

The plain and Mercator's, — 


(or Wright's) Charts, 


2. & 


Navigation. 33 
2. A plain (ot common) Compaſs, } 
An Azimuth Compaſs, | | 
A Sea Quadrant, © 4 WR; for Obſer- 
An Almicanter's Staff, | | 
A Log and Line and + Min. Glaſs, 
That is, the inſtruments for directing and mea- 
{luring the Ship's Way and Courſe ſteered; ſuch 
as the Log and Line, and 4 Minute Glaſs and 
Compaſs. Secondly, Inſtruments for Celeſtial Ob- 
ſervation, ſuch as the Quadrant, Fore-ſtaff, Azi- 
muth, - or Amplitude Compaſs, to meaſure the 
Heights, Diftances, Azimuths and Amplitudes of 
the Sun and Stars, and finding the alteration, or 
Difference of Latitude, thereby to correct the Rec- 
koning hy Aecount, commonly cad the Dead 
Reckoning; when there hath been any Error con- 
trated either in the Courſe fteer'd or the Di- 
ſtance failed : Likewiſe Charts for pricking down 
the Ship's Way and Place; which gives a lively 
Repreſentation where the Ship is at any Time. 
Thirdly, A cor Knowledge of the Nature 
of Currents, and of the Trim and Mould of the 
Ship, and the Sail ſhe bears, Drift, Growth or 
Surge of the Sea, that ſo due Allowance may be 
made for Lee Way, and other Impediments. 4thly, 
Skill in the Navigator; ſo that by the Help of 
\- i theſe, he may be able to know at all times the 
er Place the Ship is in, how far ſhe hath to fail, and 
ul which way, and upon what Point of the Compaſs 
ber Courſe is to gain her intended Port. 
For the obtaining of which, the Mariner hath 
ed BY generally theſe things given; | 
1. The Latitude and Longitude both of the 
Place he is to fail from, and bound to, found in the 
ng Tables of Latit. and Longit. of Places, by the Help 
of which may be found (by the the firſt Cale of 
SOR E 2 Merca- 
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Mercator's Sailing) upon what Courſe, and how 
far the Ship muſt ſail. NOS nere 
The Way obtain d by the Log and Compaſs. | 
2. The Latitude of the Place the Ship is in 
Obſervation taken with a Quadrant or Foreſtaff; 
the Height of the Pole, by the Altitude or Dif- 
tance from the Zenith of the Sun or a Star. 
How to order and manage theſe, ſo as to pro- 
duce the neceſſary Quæſita, we come now to ſhew. 


Fi Scheme or Projection of the Meridians or Paral- 
lels of the Globe in Plano, exhibiting how Latis 
tude and Longitude is accounted. © 7211812 K 


 T a ww & 


- E xplanation. | | 
Let the Circle EN Qs repreſent the Com- 
pals of the terraqueous Globe; and let N be the 
North-point or Pole; S the South Pole; the Cir- 


over London; and imagine a Line to begirt this 


Poles, as E Q, it's call'd the (Equinoctial or) Equa- 
| tor. 


cle NASN the General Meridien; and let N 8, 
one Diameter, repreſent the firſt Meridian paſſing 


Globe round equi- diſtantitom the North and South 


hd 


Navigation. 
tor. Again, imagine Circles to paſs from one 
Pole to the other through as many Degrees or 
Points of the Equinottial as you pleaſe, as N 10. 
8, N zo 8, Cc. theſe Circles are called Meridians, 
upon which Latitude is accounted from the Equa- 
tor both ways, to the North and South Poles to 
9o, and the Circles ro, 10 20, 20,30, 30. parallel to 
the Equator, are called Parallels of Latitude. On 
the Equator we count the Longitude, from the 
Center C, (reprefenting the firſt Meridian or Lon- 
don) inereaſing Eaſterly 180% and Weſterly 180 
from the ſaid Meridian, till the Account ends in 
the oppoſite Meridian, 'on the other fide of the 


Globe. 


The Diſtance of any one Place from another is 
the ſhorteſt” Line intercepted between theſe two 
Places, upon the Surface of the Earth: Hence 
then, as the terraqueous Globe is a round Body 
or ſpherical (as I have elſewhere demonſtrated) all 
Lines drawn upon the Surface thereof muſt be 
ſpherical, or Arches of a Circle, and therefore the 

iſtance between any two Places muſt always be 
an Arch of a Circle; tho” indeed a ſmall Part of 
of our Globe, (it being of ſo great a Magnitude 
in the whole) diſfers not to our Senſe from a Plain, 
and the Diſtances of two Places not far diſtant, as 
c ER 
:. 2 te aß 
Nature herſelf has placed no partieular Begin- 
ning or Term of the Earth's Extention from Weſt 
to Eaſt, or from Eaſt to Weſt, (or according to 
the Fquator) hence any of the Meridians may be 
taken for the firſt Meridian or Beginning of Lon- 
gitude. Every Superficies, whether plain or 
curved, is determined and meaſured by two Di- 
viſions, or Extentions; of which Extenſions, 
the one is called the Length or Longitude of 
that Figure, or Superficies, and the other the 

28 E 3 Breadth 
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36 Navigation. 
Breadth or Latitude thereof; but the Figure 
the Earth being ſpherical, the Dimenfions then 
of are equal; and ſo the Length and Breadth, u 
Fee and Longitude muſt not differ, but a 
ly according to our Con that theſe tw 
Terms may be more obvious to us: For ſein 
that the Meridians do all meet in the Poles d 
the Earth, which are always a Semicircle, or 180 
aſunder from each other, this Semicircle we wi 
take for one of the Earth's Dimenſions. _ Ani 
ſeeing the Equator, equi-diftant every where fron 
theſe two Poles, is continued without interrupt 
on, to a whole Circle (or 360 we will take thi 
for the other Dimenſion of this ſpherical Surface; 
this being a whole Circle, is longer than the 6 

| ther, being only a 1 Circle ; therefore the Equ 
| U 2 a 
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Longitude, and the Meridian os Wen of 
Brevith, or Latitude. 


—_ 


| Ob er vation the! - 

| Tbe Circle you ſee in a clear Day, where th 
'Sky and Sea ſeems to meet all ron, is called the 
ſenſible or viſible Horizon; parallel to which, # 
the Diſtance of the Earth's L eter, is the true 
Horizon. 

3. The Point in the Heavens directly over you 
Head, in all Places is called the Zenith; and the 
i Point under the Feet is called the Nadir, and are 
| | each of them go*. from the Horizon. 

| 
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Now, if we imagine Circles to be deſcribed i 
the Heavens round the Globe, all meeting in the 
Zenith and Nadir, as the Meridians do in the 
Poles, and to cut the Horizon at right Angles, a 
the Meridians do the Equinoftial. . 

'Theſe Circles are called Azimuths, in which 
the Sun is every Minute of the Day, except 4 
* when he is on the Meridian. * 

4 
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4 And if there be imagined. Parallels to = 
1e upwards towards the Zenith, the 
alled Almicanters, or Circles of Alti oof 
cight of the Sun 2 Stars above the Horizon. 
— Amplitude of the Sun or Stars is their Di- 
2 from the Eaſt Point of the Horizon to the 
xthwatd, ar Southward of their Riſing, and 
oe the Weſt Point, Northerly or Southerly at: 
ar Setting; according as the San or Star is to 
he  Northitard YI IRAN * - r 


8 Of Courſe. 


The Nhumb, or Courſe, | is the Point of the 
** 5 which a Ship als en, reckoned from 
orth and South towards | the Eaſt or Weſt; 
1 of the Courſe is the Point ß 
the Compaſs ſteered, reckoned from the Eaſt and 
Welt, towards the North or South, or the Re- 
ſidue, (or Complement ) of the . you tar 
ken from 909. ö | 


4 
9 


cf tan, 
Diſtance i is the Number of Miles, or pe g's 
the Cemal fails upon any Courſe or Point 
O Difference of Latitude. 


Difference, or Alteration of Latitude, is the Di- 
ference between. the Latitude failed. from, and the 
Latitude the Ship 3 is come into. 


EA Saf. 


Of Departure, or meridional Diſtance. : 


Departure, or meridional Diſtance, is the Num- 
ber of Miles the Ship hath made or: Weſt, 
from the Meridian (or North and South Line) £ 
ſhe 88 from 
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Primary Problem. 
Give the Rada of two 8 
Prob. 5 Requir'd the minen of Latitude 10 No 
tween them. tet: pfl. Wa 


' Rule 1. If the two Mates, are on [the Gas ſide es 
of The Equator, (that is, both in North or both 5 
in South Latitude) their Difference iS the Dit Te 
rence of Latitude required! 
Ride 2. If the Places are on the contraty fk | 
of che Equator, (that is, one in North, de * 
other in South E their Sum is the Dit | 
ference of Latitude. 


Examp. r. What's the — Latitude be 
tween the Lizard and Madera? „ K-, 


From 5 Lizard. 49: 56. Naa; £36 
Sabt: Us Lat. of Madera. 32: 23 wa 3a N. 


een 


— 3 
nerd IS thi Dif. of Lat. = =17 ; „ or ray m—_ 


| Examp p. 2. What's the ee * Lat. be⸗ 

tween St. Jago, one of the Iſles of Cape de Yerd,and 
St. "pn an Iſland in the Etbiopean Sea ? 

St. Jago 14: 56 N. 300: 417 

Add 4s FLa & Xt. Helena 15 45 * OO” | 

The Sum is the Diff. La. 30: 41 or 184 an. 05 


— 


Prob. "ballin 


Given, One Latitude and — of Latit 
- Requir'd the other ae 


Rule 1. The Ship in Noe. Latitude. 

r. If the Courſe be Northward, ſhe raiſeth, or 
elevateth the Pole, and increaſeth her Latitude; 
and therefore the Differences of Latitude, (redu- 
ced to Degrees and Minutes) muſt be added to 
the Latitude from whence the Ship came, and 
that Sum ſhall be the 1 s Latitude North. 

0p R . 


| Remainder i 18 the required La 1 555 5 
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Ex. 1. Suppoſe from the Latitude of 39-5 257. 
North, a Ship ſails 209 Milesor 1%. 31 „Norch- 
ward, what 8 "the Latitude the Ship is in: 


e 3 8 3 5 1 5 "I; 1141097 ; "$6152 
Tothede 3 bs 32: Is 2 4 
A. the Difference of | Lat. = : 34 IN. 


gam is i the Latinddegequired atmo) | 


3 12ltt yk 


"Be. 1 11 from mY Latitude 50. 30h. N rh 
a Ship fails Southward till the Difference 9921 
BY be 255 155 what E 15 W . 


1 486 — 1 "Th 2 


W che departed — 9 fe! 16 100 
Subtract the Difference of 41 8 155 


Atl 


8 („ 493.9013 
Nets: If the Courſe be Sande, und the 
Difference of Latitude (reduced to D. and M.) is 
greater than the Latitude the Ship came from: 
Subtrac the ſaid Latitude from — Difference of 
Latitude, arid the Remainder ſhall be the Ships 
Latitude South; and conſequently the Ship bach 
croſsd the Equinoct al Line, and depreſſed 
North Pole, and raiſed the South Pole. g J 


Ex. 3. If from the Latitude of 25. 20. Lerch 
2 Ship fails Southward till ſhe has differed her 
Latitude 4”. 300. what Lites 18 the. in? *. 4 


# 1 ww a 
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3 The Ship 5 3 Fe a, : 
. +. If *the Courſe — 5 the Ship raiſeth 
the South Pole, or increaſeth her Lat. — then 
the Diff. of Lat. reduc'd into D, and M. muſt. be 
added to the Lat, ſhe departed from, and the 
Sum ſhall he the Ship Lat. Sou 

2. If the Courſe be Northward, ſhe decrenſerh 
her Lat. and therefore the Diff. of Lat. reduc 
, an e Kenne 4. 8 

rom, t emainder 

Ship's Latitude South. 5 
: Note, If the Courſe be Northward, and 4 
Differences of Latitude be greater than the Lati- 
tude the Ship came from; Subtratt the ſaid Lati- 
tude from the reduced Differences of Latitude, and 
the Remainder thall he the Ship's Latitude North 


ang eee the Ship hanhicralied the Sy 


| m_ J- To dal whether foo d Gait Norths 

ward or Southward, between ny wo Fh mind 

Latitudes are known, 

1. If you fail from Aendern atitu 

à leſſer, the Courſe is Southward: But if from 4 
leſſer — Latitude to a greater, the Courſe 1 i 


- 


1 from a greater South Latituds 

10 8 leſſer, the Courſe is Northward: But if 
Ss a lefſer South Latitude to a greater, the 
auge is Southward. 


If. 


4 - 


— . 


7 f you fail from a North Latitude to a South 
Latitude, the Courſe is Southward.; but if from : 
a South Latitude to a North 3 the Courſe q 
is Northward. 4 
If aShip ſails Eaſt or Weſt, The keepeth in the 4 
fame Lale, and makes no Nothing of Sou- © 


Ts _—_— her Diſtance and Departure will be the | 
"If x Ship fails North or South, Ai 4 

the fame Longitude, and makes no Eaſting or 1 
beet ee Diane ee i 

enn 9 4x 


4 of plain Sailing, and the Ain Seer. 


Plain Sailing ſhews the various of a 
Ship on a Plain ( Reftangular ) where the Meri- 
dians are all made parallel to one another, che 
Parallels at right Angles to the Meridians, and the 
of each, parallel to thoſe of the Equis _ 
noctial; in which, though according to this Hy- 
each Parallel is falſly ſuppoſed equatts 
the Equator, and the terraqueous Globe as fn 
to be plain or flat; yet ſince a ſmall Part of che 
Earth's Superficies does differ very little from 
Plain; if a Ship ſail under or near the ester 
or near the Equator, a ſhort Voyage, or along 
one cut into many ſhort one's, oe we del proce —_— 
we 


Esra 207 05 . 
Of the Conftration of the plain Chart. * 
for Charts are either c general or baader. 
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41. The general plain Chart 
Are 3 on DUTT 10H & Q2 SHS TOO 
5 7 $165 01115 Dan IN 
FAIR Ln AB f 

. — che Equator; 
EE and divide i 

£1 FT SH. into 180 cqul 
. een Parts or D. 
to? EE rr — 
272272227 through each 

wil BL Degree, or 
FFT Get). 
rn 1 roth Degree, 

» to 11 ** 15 „ . . f dam perpen. 


which ſhall repreſent! the Meridians of- this 
Chart. Divide theſe Meridians into 9 equi 
Parts or Degrees from the Equator, toward the 
Northward and Southward thereof, and dran 
Lines parallel to the Equator, which fhall reprefent 
the Parallels or Circles of Latitude, as the Meri- 
dians did repreſent the Circles of Longitude; up- 
on this Chart then you may by help of à Table of 
Latitude and Longitude of Places inſert the aid 
Places Nen e + e e e 260M 
But ſeeing (agcording to this Chart) that the 
Meridians have no Inclination to each other, but 
are all parallel to each other, and divided equally 
as the Equator ; therefore if you inſert theſe 
Places according to their true Latitudes and Lon- 
gitudes, then {hall their Courle and Diſtance diſ- 
agree with the Globe; and it you ſet theſe Places 
upon this Chart according to their Latitude and 
Diſtance, then will their Courſe be true, but their 
Longitude always erroneous, as ſhall be explained 
in the Uſe of Mercator Chart, | 


2, The 


+ 


Engliſh and F French Leagues | 
20 to one Degree RE 
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| * 22 


Michiel 


| Forma - 
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2. The Conſtructiom of the perticlär plain 
hart is the fame with that of the general, and 
fers only in its Extent, and made generally for 
mall Part of the World; with one or more 
all Compaſs, Cards in the Middle or Corners, 
new by the Rhumbs, or Points of theſe; the 
arings or Poſition of Places, and alfo 4 Scale 
Leagues for meaſuring the Diſtances of Places; 


ay ſerve likewiſe to meaſure the ſaid Diſtances, 
ily, if each Degree of the Meridian is divided 


it of, the Chart 1s render'd fit for oy manner ' 
Uſe that i it may be applied to; and . 


To lay. down” any Place upon this Chart, w— is 
Latitude and Longitude. 1 0 2419 H 


I. Through the Degree i in the Meridiart awer 
g to its Latitude, draw an occult Parallel of La- 
tude, 

2. Lay a Ruler over the Degrees of i its Longi- 
de, and draw an occult Meridian; where this 
its the Parallel of Latitude before drawn,” is the 
ace requited. 

By the Help of this, may a Map ot: any 
rticular Country, or the Sea Coaſt be legion if 
e Latitude and Longitude of, the Places it mut 
ntain be known. 


2. To lay down any Place by. is Bearing ant 
iftance from any Place. | 
After having found out the Rhumb-line an 
ering to the Bearing given, through the Place 
opoſed, and parallel to the Rhumb, draw a Line 
d ſet off upon it (from the given Place) the 
iſtance given in Leagues, or Parts of the gra- 

quated 


e Meridian is alſo a Scale of equal Degrees, and 


to as many equal Parts as its Breadth will ad-. 


5 : ry 
%% 
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doated Meridian, ns the Foie tha found b 
oke eee | 


3 If the Difference of Land and 4 Bearing 
i ven. 3 vj 

| s Count the Difference of Latitude either North 

| ward or Southward, (as the Caſe requires, ) on th 

divided Meridian from the given Latitude, aui 

dra the Parallel of Latitude paſſing through th 
ſame, and lay a Ruler over the Place, and parallel 

to the Rumb· line given; where it cuts the Pan 
| _ before a. it gives the Place required. _ 


72 4 If i be by the Diſtance and Difference ff 
mne . p 
Having drawn the Parallel as before, (by th ; 
Help of the Difference of Latitude) take — Dil 
lance between the Points of the Compaſſes, and 
ſet one Foot in the Place given, and with the o- 
ther croſs the Parallel before drawn, and you wil 
have the Place requir'd. There are other ways to 
lay down a Place, as by the Courſe and Departure 
ox acidythe Diogo cal Departure; which, as they 
are of no great Uſe, ſo to avoid Prolixity, I fl : 
wave them, and judge i it needleſs to illuſtrate theſi 
Propoſitions by Examples, fince they are ſo plain f 
. Note, Difference of Longitude, merdional Di- 
Departure from the Meridian ſignify (nM 

the plain Chart) one and the fame thing, and iv 
the neareſt Diſtance of any two Meridians; it 
| theweth how far one Place is to the Eaſtward ot 
Weſtward of another. : 


Of the U ſe of the plain Chart, by E unf 


1. To find the Latitude of * Place in ths : 
Chace. N | 
*. I 


2 _ 
Ex. What's the Latitude of the Lizard in | 
fingland? 
1. Take the Lud Bing from the Lizard 
3 Parallel of i 0. ee Weſt 


Line. 
2. Lay that Diſtance (om the gtadused Meri- 

han) from the ſaid Parallel, and the moveable 

Pool ſheweth 50 Degrees North Latitude; — 

aauſe to the Northward of the n 

* ſor any other Place. 


2. To find the 2 Diſtance or Difſe 
rences of ane between a two Places inthe | 
3 1 85 

Ex. bat be wenkdions? Diſtance (or We n 

; from the Lizard to Cape Finiſterre? fi 9 
1. Take the neareſt Diſtance from the Lizard 
to a Meridian, and moving the Compaſſes with 
one Foot on it, and the other perpendicular, till 
both Feet come to the Parallel of Cape Finiſterre. 
2. Then the Diſtance from the perpendicular 
Foot to Cape Finiſterre, being meaſured on the Me- 
ridian, is 3 Degretes, or on the Scale of Leagues 60. 


3. To find the Courſe or Bearing of one Place 
from another. | 


Ex. I demand the Courſe from the Lizard to the 
Hand Madera? | 
' 1, Laying a Ruler's Edge on the Lizard and (the 
Middle of 0 ) Madera, and take the neareit Diſtanee 
from the Center of any Compaſs to the Ruler. 
2, Shde ws Compaſſes along by the Ruler, 
keeping one Foot perpendicular to it, and it ſnew- 
eth among the Rhumbs the Courſe to be &. S. W. 
3 neareſt from the firſt Place to the {- 


4- To 


—— 


9 Novigation. 


* 


* My — 2 1 „ a * N 0 
* 4 bus * } Würd 41 3 


1 


4. 75 | fu the Diftance of « one Place from: ang gy 
ther. 1 0 LUTHER 2113 346 4 ; 5 | 
Tr] Eren che Compaſſts from one "Place x wilh - 

| the other, 


2 Apply this Piſtance to the Stele bf Leag 

or to the graduated Meridian; the firſt ſhew 
the Diſtance in Lea gues, the latter i in Tac: 
This is ſo plain andlealy it as n mee by 


151811 


. T he Latitude the Ship is in, and ber — 
oy” Diſtance ie to- nd in the Chart. where. the 
Ship D We gal 131861 

I. Lay of the Meridional Diſtance (accorditi 
to its Nature, whether to the Eaſtward or Weſt⸗ 
ward from the Place (you fail'd) it's counted from; 
and then the neareſt Diſtance from that to any Me- 

ridian muſt be kept in one Pair of Compa fe. $.00 
2. With another Pair of Com — take the 
5 * Diſtance of the Latitude from oy EY 
or Eaſt and Weſt-line 

ze Then move both Pair of C aſſes perpen-· L 
dicular, one to the Meridian, the —— on the 
Parallel, till both perpendicular Feet meet, and 
there is tlie Place in the Chart repreſenting the 
Place of the Ship required. 5 

By the Help of theſe Propoſitions, may the 
Mariner diſcover upon what Courſe: (if poſſible) 
and how far he muſt ſail, to arrive at his deſired 
Port, as alſo to lay down his ſeveral Runnings, 
and thence find the ſeveral Places he arrives at in 
the end; and ſo be able to alter his Courſe, of a 
new, in 'order to gain yy ey = the ſhorteſt ; 
Time poſſible. orte ̃ 

But, thougli this Way is very diebe and 
a natural Repreſentation to the Mind; yet 1 would- 
not adviſe the young Navigator to depend wholly 
* 55 but rather beſides chis oY to his Ac- 
count 


Plain Sailing, Adethod 1. i - 
bunt by Calculation): to the Methods 

ereaſter ſnewn 3 and then if at any Time his - 
Wuciofity. ſhall lea him to eee he 
- been, will be of great Uſe. 7 3 © oe 


I proceed now to TYzoretical Montani, accor- 
Wing to all the modern Methods or Improvements. 
I bod the firſt ſhall be Nlain Sailing projetted 


zometrically,. 8 the Logarithma 
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eg, NAVI GATI O'N ; 
IH Sailing, Method 1. Ta 


x 2215 14 0 AS E. 3 0 3 
a "Nl IV EN Courſe and Diſtance ; required x; 
; Latitude and Departure: 27 Ship in the 


Latitude of 459.1, dot. No. ſaiis N. E. 
b. N. 10% Alles, What -Baſting i hath 
be males ond what Latitude is ewe into? 


« Projedtion Geomerrithll.. 21 
. RIS Js AB. for 
a Meridian or North 
and South Line. 2. 
Make the Angle at 
A 3, Points g:: 
45 85 from the Line of 
Rhumbs or Chords 
on your Plain Scale, 
by Prob. Cem. 
Prob. (3 ) Draw. AC 
and make 1 it equal the 
Diſt. 107, from any 
Scale of equal Parts, 
© Laſtly, From the 
F Point 
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ee rage 
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Point C, let fall the gan yh P hy 
AB be the $hip's Alteration or Didlerenceof I, 
titude, and BC her Departure or 1 A 
Sine of the Courſe, and CC, the —— 
* e er and R Radius 12 


S ratHiSA sort grit lie 03-20 
2521 50 2.  Menſuration buclunitadin hy 


” B, and BB being dich inbituredenritenal 
of equal Parts you ſet of A C by, the rt git 
dam for the Difference of Latitug Ve, aps 59%. il 


the Faſting ot Departure. 
3. Legere bi 
1. As 83 


Dift*. . : S. C. C. «+ &. Lat. e 
90— 10). E 56. 15 
2. As Þ .. Diſt. * S — D. Eatery 
— e eit 3453 —_—— 


3 ene by. Gunter 8 3 


8.90. tos. CC. 5601 1555 Sul 
Will reach Et i. 10% 0 Dif. Lats Nu 


2. TheExt. 15 ry Þ 8.96% to SC. 33% 45 . 75 bn 
reaches Diſt*.10 7. to Dep KI ND 
Lat. from 59. ob! +! 2 Lat. is 2 s Ls 


* . =, + 1 


C 


— 2 
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Df dr: 25 7 of. 5 TOM gel. 


Is; By this' your Dead-reckoning is kept. 
2. By it you may calculate the Table 5 of val 
rence of Latitude nd Departure; ſo —— uh 
to work a "Traverſe, or-Day's Log at Sea 
great Faſe and Quick els, 


NM. B. The given Sides and Angles are  marke 
in the Pro jections = the required one's with 


AQ) ed dd ,"v on 
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WW Ca ” "Gwen; G 4 Bienia f Lnndud, 
| required Belas run and ren A Ship 
in the Laritude HFA 300. N. ail N. W. W. 


Noe, 50% W 7 Obſervation foe 
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| Va and Dj 5 2 : 

a ; ; 2 od <a, —— 2. Ks 8 * Aan 
te 2 Ws oY 3 £ 2 8 4 8 C 15 22: 2533p 
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L 26 10 88. 215 IG 10 —.— 


a Take th Si of The Cox ELD Lig 8 
l e e b D So, 
Co Rene che Se- Od ig of the Court” 3 35 
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1. Make AB > TS 8 dls) booo 
"yl of <qual Parts, A 0 Prob. 3... * : 


905 raiſe. endicular . - 


4 . Make he Keke at 1 
Rhumbs, or TR ; 110 
from the Chord 


AC the Diſtance failed,” 22 B c ay Gs Of! or 
Departure. To meaſure enz apply A C and 
BC to the ſame Scale of Equal arcs the firſt 
WT gives tet the Diſtance/ the latter dv. for the 
in Weſting or Departure. 5 ers rt 4, 99111308 1889p3 


3. Logarithmetically. a 
1. As \ 8.C; 2 Kk. Lat. 2: R. Diſtance. 
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Uſe. The Nag “or muſt be ſure to take 
_—_— by the Son or Stars, as often as ly 
„(every Noon and at Night. an 
2 he ourſe be truly ſteer'd, and che 
i he finds the Difference of Latitude fr 
Ds, s Obſervation, diſagree from the Die 
"rence of Latitude by Dead-Reckoning, found bill 
the firſt Caſe: Then let him take the-Courle ſteer 
and this. oblery? d Difference of Latitude, and fin 
the (corrected) r by this kl 
cond Caſe of Plain PAO: tc 


2. 
ray 
Ua 
\ ( 
Plac 


. 
* it It y St | f 

Cake." _ Given, Courſe ry Be rture ; 5 be L 
te Dua and Diffe erence 0 er v4 


Ee. A Ship inthe Lakedas of 37% 2 255 | 
Rails S. E. by S. until her De e | 
be 75 Miles; what is her Diſance run, 
Latitude the 4 is come into ? 77 3 
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lian AB. ell it meet the Diſtance © 89 
\ C produced in Cc the del 2 

face. | 4 


3. From the Point 0 hs fall - 


. Aline, | 


Ac and AB ur on the equal Parts you 
. i protracted D C, ſhall give 134". the Diſtance. 


iled, and — 112”, 
wy 28 
ft | Ship $ Diff bi Southerly, 
k q 3- Logarithmetically; | 
. S. c. „Dep.:: K + Dip. 
3475.8. 90.134 Miles. 
; THT . Dep* :: S. C. c. „ x, Lat. / 
l 530 sebr: 1112 Miles. 


ing i, lane Ah G.S. | 
TheExt.” 8.C. 33 4 82 
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52 .' Navigation 51 
This Caſe, is of little or no Uſe in Nai 
gation. > . N 2117 A300 Jy 
Caſe 4. Gi 1 Diftante aud Vs: Latitude, irtquir' 
Cod SLE Courſe and Departure. 4 
Ea. A Ship ſhils between the South and Welt gg, 
from the Ltätude of 50% oo]. and then is in the 
Latitude of 499. 04'. (by Obſeryntion) what Courſ a 
hath ſhe ſteer d, and what's her Weſting or De. 
parture? Vo N 2 
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Prep. Lat. 500. oo. — Lat. 49. o4 =50. or : 
Miles the »*. or Alteration: of Latitude. 
, WY, | ; : -- 9% <£e+. 1.008 


Projection Geometrically. : 
I. Dray AB the Meridian, 
and ſet of 2 NA Lens in ö 
the x. Lat. from A to B. | 
2. Becauſe the Courſe vl 
So. Weſterly, raiſe the Perpen-i 
dicular B C, toward the leſt i 


3. With the Diſtance ſaibd, 98 equal Parts be 
tween your Compaſſes, ſetting one Foot in A, the 
Place departed from, with the other croſs the Per- 
pendicular in C the Place the Ship is in. 
Laſtly draw AC the Diſtance; ! Cj 

| hep D. Yeats £2, 2 - p56" 

| „23 Menſuratim, 
_ Meaſure. the Arch of the Angles ot the 
Courſe , 8, on the Chords, and you have 55. og. 
the Courſe South-Weſterly; aſſo apply B C, to 
your Scale: of equal Parts, and it gives 89 Miles 


for the Departure or Weſting. 
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reaches 35 8 Sie ele 


W TheExt, 69 25 55% 005 Sinnes 
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. you miſtruſt the. Care. of him that 
: ae Shag "this he: has let her yaw or fall off, 
or that you have neglected the Variation, or met 
with thwart Currents, and ate aſſured in your 
ſelf of having made a good Eſtimate of che Di- 
ſtance run by the Log; Then with this Diſtance, 
and the true &. Latitude by Obſervation find 
the Courſe and ane WY tis wv n af 
Plain rt ce 


Cale 5. Given -Diſtahes tin fond 2 Ty 
22 and x*. Latitude. * 


TR A Ship - Latitude of 4 x 7 -* 
North fails dec he Nag and, Falt 9 
til her Departure or Ea be 33 w. 1 e 
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1488 I arts. 


cd one Foot in C the 5 8 
| >, Place; the other will croſs - 
Meridian i in A, the Place departed from. 
Laſtly, draw A C the Diſtance failed. 2. The 
urſe, and x. Lat. A B is meaſured, ' as in the 
aſt Caſe, which you wilt fd 3 4. or N. E. by 
N. 15 Wach and the x. Lat. ap Miles, .. 
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0 the Latitu de Bird from, — . 18 North N 
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Sur! is the Latitude cheShip is in 1 1 55 North 
bis Cat is not of much L ſe. 


Thai Sung, Aae! l. 5s 


0 % it nal „ 
6. Given the x*. Latitudeand Deu, re. 
x ot the Courſe age ——ů— 21 
<P 9411 (OJ +4 IL; 5 
Ex. Admit Ship :0the Tatibede of 43 * oo! 
Worth, is bind tos — 43% 52's 


| | orth; that lies 33 Miles to the Eaſtward of the 
5 3 rſt Port: I demand upon what Courſe, and how 
e muſt ſail to ORE ee 5 
be | im Gromerricalh g i - 
MR i. Make AB on the Meridian | 


. N 


33 m 5 
equal to ** the &. Lati ' B I | 
= L 


tude, 

2 1 eien 
Ihic e to 33 = 1h 
the * 


Laſtiy, Div Ac, then the 
Angle, BAC is the Courſe, and AC the Pi. 
ſtance of the Ports, and are meaſured, e 


ath Caſe Saree 
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f LAT > - i” ER D 


3: Logarithmetcly 


| eee — 24 
. 4s S. C. „Dep. : Diſt- 
. 32%. 24.—33 m. 8. „0 erf Miles 


4 Infirumentally, by G. S. 
2 XLat. 5 2". to Dep. 33% N. 
— I IT: 459 —_ C. 329.24). Le 
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leave i it to the Learner' 8 D ty make © the Ap- 2 


found the . ante hap and Defense made, by 


or s Sailing. 
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e Nun 


Note, In the firſt of theſe De if the 
Departure happens to be greater than the x" J 
titude, you nuiſt count the Courſe inereaſing from 
Tangent 45. towards the left Hand, if Ihe xs. La- 
titude he greabeſt as in this Caſe; unt it from 
the leſt Hand towards 45. or the right. If the 


Departure and . Laticude- are equal Number; 


might have given you other: Varictics in 
Calculation, of theſe fix common Caſey of Pain 
Sailing, as in making each Side the Radius of a i 
Circle, but ſeeing it's of no great, Uſe; and having 
done it in my retangular Plain J rigonometry, | 


plication here. 
his ſixth Caſe i Nen ns of continual Uſe at 8 When 
we have corrette the Lag, and 


the Traverſe Table, to find, the Ship's! Oy and 
Diſtance made good. 4 

Obliane Plain Sailing © Thould follow,” bot keln 
tis the moſt difficult and leaſt uſeful in Navigs- 
tion, J ſhall defer ns + of it till aſter Merca. 


ä * 8 ** * 1 5 * 
ny 9 90 T1 I | Lf - 


1. hod 2. By the Traverſe Tables, - 


Caſe 885 Cues Coarſe” N. . by N. Diſtance 
107. Miles, required the "Differ of Latitude 
1 Departure? ng 


L Tafjefion inthe I. Fable, break the Di 
. into two Parts ip, and 7. 
ain (the Diſtances) 2 Miles, and under the 

Courſe (N. E. by N.) or'; Points, you'll find 5. 8 
x. Lat. and 3. 9 Departure. Againſt the (Diſt) 
5 Miles, and under 3 Points you have " N 
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dn x bo. 53 
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plus Sailing, Athol 2. 57 


; ps nces of Latitude, and e Tha 


Jo * Lat. 5.3 3. % 5 1 
Aud a Lat.. 83.1 —pepar. 35˙ĩ65« 
— — 
| The «Lat.—88 .9——Depart-=59-5 | 
Lamang — on I | 
at 40:03%t%143 38 


: p 
2 15 


Py 
__ 4 „ „ 
13 , + * * : »S 
. 
x 
# = . 
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7 * * 
— 4 


FO 8 W. A W. and. difference 


of Lat. 0 Miles : To _ the e — 
Daperture. N WW. 


Take 4 the „ Lat. 3=5 gw, Over N. W. vix. 


. Points, ar che bottom of the Table; Titled: 
Lat. find the x Lat. 35”. or neareſt to it, which 


8.34.9. Againſt which, on the left Hand, over 
Title Dep. you have 42.5 Departure. And over 
mr Dit. on — iel Hand 5 Diſtance, The 

ble of each gives Dift. 1 10 Miles; —_ 
parture 85 Miles, as Was requarghG, att 


Caſe 3. Gi Courſ 8. E. by S. and Peas 
Im. Required Diſtances 2 * Lt. 

Under (N. E. by N.) 3 Points, and Title Dep. 
find the neareſt. N*, to the Departure, which (in 
Parts): is 55. 6. and 19. 4. againſt which ſtands 
*. Lat. 8g. 1. Diſt. 100. and x. Lat. 29.1. and 
Diſt. 35. which being added together makes the 
whole Diſtances 3 N 2 5 
ary, 9 OTH 1 921 * 


n 97 Tre, bert al | 
Caſe 4. Dif. 5 0 75 Dep. ga. 5 . Given: Rex ö 
" quired Courſe: and 3- *. Lat. . 0 


„u and over Titlo 
Dep-. find: 42+Js.) —— you have againſt it 3449+ 
for the * Lat. and underneath at the Bottam, 


pon 


+ + 1 6 1 


* 
© UW ian; 


eh. 4/Poines, the Courſe; which if. the di 
ATT between the North and Weſt, is N. W. 2 
Gaſe 5. Given Diftanees 55 ., and Difference | 
Latitude 355 Required Courſe and Depar 
tunes. oc. 88 A eL 
Right againſt Diſtance 55- and over Title Li 
(at to Bottom) find the +. Lat. 35. pr nearg 
to it 34-3. Againſt which, onthe left Hand; itany 
42.5. or 2 2 Miles the Departure, and at th 
z Points: Which fu — 4 os Shih 
fail'd South-W ears Oy 8. * ou ZW 
fteer'd. / 


Caſe 6. Gr Ls 8 3 3275 


Find the np ors Numbers 835i. 7 55; 
under Title æ, Latitude and Departure (WH 
the x. Lat. is greateſt; but over Title Departum 
and Latitude, when the Departure is greateſt) ani 
at Top, (or the Bottom). Lou have the 'CourkſM 
3 Points, which if in the. N. F. quarter the Shy 2 
filed, is N. E. by N. And in either of the righ : 
or left Hand Ce titled -DiRt*. (or x. Long) 
— 2 100 Miles, the Diſtance ee, 4, 
Note, Tn the three: firſt Caſes of Plain Sailing, : 
if the Courſe be given in Degrees, make ule of i 
the Traverſe Table in Degree; and * ai 
before directed for — of the Compats 
Alſo in the three laſt. Caſes, © if your "Num 
bers, (as Diſtances and Departure, Ge. do ndt 
nearly agree together in the Traverſe Table of 
Points, then ſeek them in the Traverſe Table of 
Degrees, and proceed as there directed, and your 
Courſe will be found in Degrees: Oblerving al- 
ways to reckon your Points" or Degrecs: of the 
Courſe from the North and South Points, towards WW 
the Eaſt and Weſt, acvording t the Quarter of 


pals the Shi hath f led 3 in. 
Ls ip | Method 


Plain Sailing; Method 3. '59 
Method z. By Natural Arighmetick. 
And (the ſe called) giten Numbers which 


r nothing elſe but the Natural Sines, Tan- 
ents, (9c. to Every, Point à and . Point of the Com- 


us, oc Courſe ſteer d; and may readily be collect- 
& From. the. uforeſgid Triverl® Cables Fiz) 

0 By taking the. x. Latitude and Departures, 
Anſwering to the Points and Quarters of the Com- 


pas, againſt che Diftance.hoo . Miles, ( Lhave 

ewn the Calculation of the Natural Sines, &c. 
in my Engliſo Academy, by an eaſy 1 Now 
if theſe ( giten of natural Numbers be it- 


ted to Memory, we may give a Solution to Plain 


r $I, 5 KY . CSI * 4 "5 w WIS" = q 


iilng, by common Arithntetick, without Books 
or Inſtruments. See the three firſt Columns of 
the Table, No: 16. The 1. repreſents; the 
(FP oints.and Quarters, the former n literal, and the 
LW atter in numerical Figures, in their natural Or- 
er, againſt which ſtagds rtheg natural. Bines f and 

i tural. Tangents to- che faid Points, Cc. 

8 2B. I ». . O ams d C4 2h 
What's the natural Sine and its Comple- 


nent of AS. W. 3 W. Courſe being + Points--Quar- 
ers from the Meridian, and its Complement 3 Points 
W 2 Quarzters-? Iifind IV. and in the firſt 
Waiſt which ſtandg N. Sine 573. (and N Tan- 
ent 1218.) and againſt III. and 1, 2, downwards, 
N. Sine 633. Na Tang. 820.) the Complement of 

the Courſe ; which indeed · is obvious to any, with- 
out any Example. Proceed de now to = 
Caſe. Given Conrſe} N. E- by N. 54 | 
Dit. 107% Requir da Lat. and Depar titre, | 
By the Rule of Three: 
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2 * Cite, [To findthr Dif, _ e Le! 


0 Ini 11 "776 113. nt Fo * g 12 fi $545: OL 1508 


Math? 9 # 


7 72 = on 1 
Dep.:: „K. At. 


s, R 8351 —1 $2555 Miles. n 
W jm ugmog ent Th 99 9013 foul 0 

CG. Dip. [359 and. 4 ati 68. 559 i 

- | Glven.:\ Requir d Cut ſe, aud Departats 5 
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—— 435. * 1000 — 112.5. 5833. the w_ 
to which in the Table (or by your Memory) ; 
831, againſt INORG 5 Points, wheſe 
3 Points, is the arſe, 8. W. by S. iGche St 
fails South cee SW nd * 


A R. Diſt z 8. C. Departure / + - 
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agb Refui ui Courſe, an aa diat ee 


Hin rie 1813043 213 07 


As Diſtance R: Departure -- 8 C. 
gat 547. 5 54-Þ theneateſt 


A to e. JJ Points; or S. W. by S. 
A S R Dit 22 40 . . Lat. ' 
10 — 435 — 434 11 nen 

21 1 C nn 


— 


Caſe 6. Given x. Lat. T112%,2-amd 1 
Katie Cl au, Diſunces. 1 of. 
461 902 
As x. Jad. omg i Depart. 'Tang-Ceurſe 
= -— 112,2 ** 1000 752, 669, the neareſt 
. l aint; wHüch funds. 3 Points ; | 
the Cou! W. by S. as before. 
ns S. C. D | Mi ind 
55 — 75® 1000 — 133. 
NU I M daI nnt3-36J x24 
x 1 _—Merhbad;4 Eu Soilings 
: 5141 21 AT. rig I . 8. IA 2k 
Les the ſecond- Table annex d- ee che Table-ſor 
Winding the Miles 4 0 a Degree of Longi- 
tude in any CORN 5 164 
= Rule. As the —— Bite is to the true 
PDittance, ſo is the n Y the true 


m * 


y * requir d. 2 
2 e Again.“ T. £T 2A 
1 — nee Was cher mes ING 


Wane, ſo is the Difference bf Latitude upon all 
WRhumbs, (60 Miles) to the true ag Eat; requir'd. - 

The Table is thus calculated for every Point 
Wand Cuarter- point of the: Mar Compaſs, the K. 
Latitude being 66 (or 1 Degtee) by "Cale 29, of 

P.S. ng 5 As S. C. of eum, or-Quarter- 
W Point given, is to the x. Lat. 1* or GO. fo is Ra- 
dius 90 to the tabular Diſtance required. 


Again 


| Again. | e 
A 8. C. of any Nhunb, — is to the x. Lat 


on all Rhumbs 60%: ſo is the 8. of the "I 
to the arg Departure NI 


| Cale: cg N. N. 
Un 1 5 Jem! 


As Tab. Diſt. true Dig. ,9g , Te Depart 
true Departure. f 
| 2.52 —. 1079 — 40, — zu. 
As Tab Hab. Bill. «. true Diſt 2 * Lat enz! R.. 

true x. Lat. 
enen vol * 2697 — 6b 


1 
& 


A5 


. VE em, 


21592. 20 ELITIST — 
; [Caſt 2. Courſe NW, w. Wk, Ree. 725. t 
„ee 2 |} ach d | 
x. Lat. om. A; Uh. Des, | 


a ws Tab, Dit. Te. Diſt 
8 601 70 — 94,6 1 T5 Po 
As x. Lat. -- x. Lat. given:: Ta. Dep. Tr. D 


xy an — n 75 — 85, 


172 1 my * Z{L3 - 5 
Caſe 3+ Conſe SE. HELD Dian. 
NA * Il 2 


21123 $43 Departure 95m. $4 x. Lai. 
As Ta. Dep. . Tr. Dep. « « Tab. Dit. 5 T. Dit 


40,1 —— 75 — 72,2 135% 
As Ta. Dep. »- Tr. Dep.:: Ta. x. Lat. Tr. «Mb 


— ee, ee e ens; EMI 1227. 


Caſe 4% 5, and 6. are fired byabe y . of: the 
1% of Euclid's Elements, and the N amber $6; 
find I r. 97.2 


— — 


* 


li Sailing: Method 5. 8 | 
& Dif. berween 8. and W. 1 
Caſe 4 $ 


and x. Lat. t 12". given; i, ph 

Departure and Cab. 

Rule, The Square Roots Of t retice of 

es — the Diſtanee, arid 5 Latin is 

oual to the eparture. 

. 135 5135 =18225 chi Site af ch6 Nite bt. 

and t12Xt12 = 12544 the Square of the x. 
Then nnn 568 1 the *: Wet 

* 681 (=7 5. a Degentihe rei 

oh es G rap an the' 3. 

ad 12 Cas, obſerve this Rule. 

1 the Sum of the Dift.. more ; the greater 
Wide, be it either the . Latitude, or Departure, 

| to the leſſer Side, either x. Lat. or Departure. 


" IP (always) to the * of the Courſe re- 
WW viced.. 


at, 


Doran. | 

Diſt, 2 x; Lat. 5: e. 135 + 56= 191 _ 
As L 191 «« 75 5286 «+ 335 : 46'< of che Courts 
that is, 8. W. by S. 
Note. To bring out the ode Minutes, multiply 

the Remainder of the Diviſion by 60 (the Minutes 
In a Degree) and divide the Product by the ſame 
WDiviſor, it exhibits the Minutes. Or amex two 
| yphers to the ſaid Remaindet, and divide as 
Wctore, the Quote multiply by 6o, cutting off two 
Figures from the Right Hand, the Reſidue ſhews 
the Minutes, as before. 
1. Obſerve the fame Rule and Method for find- 
Ing the Courſe in the two following Caſes. 

2 If the u. Lat be greater than tHe — 

— (as in the laſt Caſe the Operatio 145 e 
Pie of the Courſe: But if the Departure be 
Nereater than the & Lat. it finds the Complement 
ed the Courſe, which tubtratted reh 92 Res 
n of the Courſe. - 2715 
G Note, | 


64 , Navigation; «. \ 
0 New If the E cannot 3 the Squy 
| Root, (1 refer him, to my Engliſh (Academy, fl 
+ firſt Part. However) I have made a Table 
Squares, See (Number g.) for his Eaſe, when 
by may be found the Squares, or Square Rl 
of any Number (not exceeding 330. which Wi, 
ſufficient) by Inſpection. As for Inſtance 
What's the Square of 1352 Look under N. 1; 


againſt which on the Right-hand, ſtands 1821 
its Square required. | 


- 2. I would know the Square Root of 56:8... 

Look under Title Su. for the Number gie 
5625 (or neareſt to it), againſt which, on tell 
Leſt-hand, ſtands 75 the Square Root ſought. 


2 8. Wu. 135 m. Dep. 75. 


Caſe 12. 


given; required Courſe, and x. Lat. 


Rule. The Square Root of the Difference alli 
Departure is equal to the Difference of LatitutM 
required. Operation. | 

135X135 = 18225, ſquare Diſtance. 

75.X 75=5625, ſquare. Departure. 
| ys 


| There V7 12600 (= 112. x. Lat. 
AST. Diſt. T X Lat. Depart.* · given N. << Con 
oe et a | \ m | 


—_ — 


191 — — — 332 46. 
bt i. e. Courſe 8: W. by 8. 


IRS BE. . Lat. TIS: Departure, 75 W. 
. Caſe 3 e 


* 


F 


WS « 


Given; Courſe and Diſtance required. 


. Th Spar er hn of 
Squares, of the Difference of Latitude, and De 


CI | 7 


N 


I 


. 8 


Were Sailing. Method 4. 65 
ure, is the Diſtance ſought: 8 | 


112112 = 12544 ſquare x 
75 X 75 =_5625 ſquare Departure. 


1 Z. Ae 169 (=1 34,8", Diſt, or near 


J. . Diſt. 4 x Lat. « Dep-. 6.0. No. < Courſe: 


1 75 — 46.33. 400 
The Courſe is S. W. by 8. W. W. R. 


I ſhall now ſhew how the given Number 86 
as found out by Snellius, (altho' omitted by all 


or Authors of Navigation, who have uſed it in 


Operation). 


Theorem. 


As the Sum of the Hipothenuſe, and 3 the 


greater Leg, (be it Baſe or Perpendicular) 3 is to 
che leſſer 


So is 86, a conſtant Number, to the Angle op- 
polite to the faid leſſer Leg, (be it either Baſe or or \ 


| . 
ut | 


Conſtruction. 
Ia the Scheme above, let the right-angled Trian 
gle nes be CE A, then with the Radius CA 
Hipothenuſe) deſcribe the Semi-circle I K D, 
and pr Lab, 8 oh Diameter towards R, make D R 


=Radi A or CD; draw al the Tan- 
gent Line IB, and the Line R A produced to 
meet the Tangent IB in B; then ſhalt the Tan- 


'G 2 gent | 


66 Muavigation; 
gent IB be equal (or ſufficiently near) to cel Tt 
3 che hard Lane 1 A; which is equil iibri 


— le ACE required; and R I is the Trip ad t 
of 1 adius CI or Hipothenuſe A. C. | 


| Demonſtration. „ 
| ow the Tangent Line IB be equal to tei 
Chord Line I * AE being parallel to IB, the 
Triangles RI B, and REA are ſimilar, by re 
lon of the parallel Line AE to IB; thereſmn f L 
proportional by the 6 of the 4 of Euchd : And 
twill be / 
As RE. EA:: RI. 1 B. And or 
As RE... EA:: RI. IA (IB. 
the Chord of the Angie. A CE, which muſt E 2" 
accounted an Arch of a Circle, whoſe Circumſe e 
rence is = 3609, its + = DI. Now let the pro eur 
portion of the Diameter of a Circle to its Crawl” 
cumſerence be as 7 to 22; Or as 113 to 355. 
Then; As 113 +» 355 :: 360 ++ 114,5915, th 
Diameter DI, in "ſick Parts whereof the whole 
Circumference is 360 Now, the 4 of 114, 0 
is 2 572977 = Radius I C, "which tripled is = 
171,898713 equal to RI by Conſtruction; but 
for common Uſe we uſe 172, not minding the Fra 
tion; and RD D C= CA = Hi pothenuſe; 
and C is the longeſt Leg. And thereſpje i it will be 
As RE —— the Hipothenuſe, CA CE, 
the longer Le „is to R I= r92 = thrice the Rv 
dius. So is E A the ſhorteſt Leg. to IB = IA 
e Angle ACE. required. Or more briefly, by 
taking = the two firſt Terms, it will be, 
As the Hipo. CA-+4 CE, the longer Leg, 
is to + NT 192 =$65 (or more Ven. RI 
171 8871 = 85494355) 


So is the ſhorteſt Leg 7 to its 0 ite An 
gle A — E required. Q. E D poo 


Ic 


Wi | 


S8 


PM 


Wording to the 


| aned T 10000. 


Plain Sailing. Method 5. 69 
The Application of which to r is 
brious, becauſe the Hipo. repreſents the Diſt. 
xd the two Legs the x. Lat. and Departure. 


(JL NI = i . , 
 _ Plain Sailing. Meth. 3. 


2 Solution of Plain Sailing, by Natural Arithme- 


1. metick, by the. en only. | 
Firſt, Lou muſt find whether the Diffetence 
Latitude or Departure be the longeſt Side 

n the Triangle, and that is eaſily known thus; 

If the Courſe be leſs than four Points from the 
orth or South, the x. Latitude is greater than the 
eparture. 2. If the Courſe be m e than four +» 
Points from the North or South, the x Lat. is 
6 than the Departure. 3. If the Courſe, bej 


our Points, the *. Lat. and Departure are bo 


qul: Then, if the z. Lat, pe che leſſer Side, it 
uſt be aſſumed 1,0000. If the Departure be 


Nes, it muſt contain 100. Then the Rule is, 


1. Always divide 172 (the double of 86, be- 
ore found) with a competent Number of Cyphers 


Wnnexed, by the Degrees and decimal Parts of a 
Wcgree contained in the Angle oppoſite to the 


eler Side „ 
2. From the Square of this Quotient, you muſt 


erat 3, and one of the Remainder er. 


rat the Square Root. ian jy 
3- Subtratt this Square Root from the double 
df the Quote, 5 of this Remainder ſhall be the Diſ- 


> aſſumed. 


4. Subtrack the Double of the afſun'd Diſtance 


Jom the ſaid Quote, the Remainder ſhall be the 


Wumed Difference of Latitude, or Departure, ac- 


And thus you'll have a Triangle whol : Sides 


Hal be ſimilar and proportional to the Sides of 


8 3 the 


Scale, whereby the leſſer Side con- 


68 — Navigation; 


Double ele 1 0 


the Plain Sailing Queſtion propoſed ; which Side 
requir d may be found by the Rule of Three. 
y, in this Method you muſt reduce all th 
ſexagenary Minutes in a Degree into Decimal 
by this Proportion. ff The 
As Go“. 10000 7; 8 2157500, the Derr a 
15 Minutes; and ſo by the reſt. And by thi 
Proportion was the Table of Decimals of Minu 
calculated, which ſhews the Decimals contain 
in any Number of Minutes; _ Kring ns 


ſpection. 
1 


. i. Given Courſe N. E. by N Diftanc 105 
Requir d x. Lat. and Departure. 
By the. firſt Obſervation, the Courſe being lt 
than four Points, the ». Lat. is greater than th 
Departure; therefore the Departure muſt be. 
ſumed 1,000, And the Angle given 25 | 


33%: 45- Or in Decinals 33* 5. oy 


Operation. 


33375) a (55696, Quote. 
2 


5.096 X5,096=25,969216 Quote ſquar'd ; 1ef63i 
= 22969216, %% 22960216 (= 4,792 Sq. Root 
Then from the double Quote 10-192, ſubtract the 
| Sauer R 


/ — —— 


* e —E 57400 


0 
—ů 


+ of the Remainder is the aſſ. Diſt. 1, 800 


emmy 


The Diſt. doubled is — 3,600 . 
Which ſubtracted from the Quote, 5.096 Will, 


—— — 


The Remainder i is the afſum'd x. Lat. 1,496 


The 


7 . 


Plain Sailing. Method 5. 6g | 


Then by. the Rule of Tins 
fſuppoſed Diſt. true Diſt. ; : ſup. Dep. true Dep. 


58 —102½.— 1,500 —59 


\ ſup. ' Diſt.. true Diſt. 2: ? ſap. x, Lat. true x. . 
— 10 155. —— ＋. 


Caſe 2. Courſe N. W. : W. x. Lat. 70m. Hen; 
Diſtance and Departare required... 


The Angle of the Couſe is 39% 225 or in De- 


imals, 39,3667. Here the x. Lat. is the lelſer 
Pale, and muſt be 1 15000. 


e 172,000000 (4,39 Quote. 


2 

| "Double Quote $,78 

| . 2 13-2 — ae 
Quote ſquar'd leſs, 3 is ———— 16,2721 


Whoſe Square Root is — 4503 
Subtract from Double Quote 8,78 
Remainder is 4,75 


— —_ — 


: of the Remainder is the Diſt. == 1583 *. . 


The DiR. doubled is = 35166 
Which ſubtrack from Quote —— — 4,39 


— —— 


Remainder is the aſſumed Depart. 1.224 WO 
Then by Proportion ſay, 
As ſup. Lat true x. Lat. :: ſup. Diſt. true Diſt. 


5000 — 70 —— 1,583 — 111, 
As fp: x. Lat. true x. Lat.: : ſup. Dep. true Dep. 
rr 1,224 — 


— — 


\ 


G 4 RO Caſe 


N. avigation 3: 5 


Ca; , Courſe 8. E. by S. ps 
7 * 1255 and Diff. of Lo. Se Hi 


The Angle of the Contle is 339% as in h 

firſt Caſe. Conſequentiy the Departure 2 0 

ter Side; and muſt contain 1 eo. DNAS bs hag 
Therefore by the firft Cale, 375 « 

s = 5,096: Which doubledis 10,193. : 


70 


and the Square thereof. 25,969216; made les 
3 22796921653 whoſe Square, Not 18 419 
AS efore. 7 | 

Then from Quote "doubled — 105192 


Subtract the Square Root N 225 92 


— — 


Remains | | 5,400 
4 


z of the Remainder i is che Dit, 13,800 


'S — 


The Diſtance doubled is, „ 
Which ſubtracted from . J7096 
The Remainder the aſſumed x. Lat 1. 490 

Then ſay 


As ſup. Dep. . true Dep.: : Sup. Diſt. true Dil 
1,000 Zr 
As wp. Tap: tr. 3 can 4. Lan tr. x. 1 


The 4th, 5th, and 6th Caſes are wrought ty 
the Square Root, and Number 86; as in Me 
thod the ath foregoing, which to ayoid Prolixit 
1 omit, and proceed to 


_ Method. 6th. Plain Sailing. - 
.In this Method, (which is the ſame as in 72 
ſon's Navigation new Model'd, Page 1610) thei 


mull firſt be a Number found, called 12 N * 


Plain Sailing Method 6. qt 
| Radios, Which Tray -piodice the" Ame Any 
ner in Natural | Arithmetick, that che Radius, 
x Sine of go®. produces in a Sipical Proportion, 
pv by Logarithmetic Sines: And this Natural 
Radins the aforeſaid Author direfts us thus o 
CCCCFPF CC 
Nerf, :e. 328415 


Take the Angle whoſe appoſite fide is either 

given or ſought, and divide four times the Square 

f its Complement to 90%., by 300. added to 

times the ſaid Complement, and then the Quoti- 

ent added to the faid Angle is the Natural Ra- 

diys required. Wo aſs 5 | 

And this Rule is univerſally true in all Angles, 
ſrom o, to 90% 1 * 

But becaule' in Angles under 455 the Com- 

plements are above 456; and the Squares amount 

to greater Numbers than the Squares of the Com. 

plements of the Angles above: 45% Therefore, 

to render the Work yet more. eaſy, in finding the 

Natural Radius for all Angles under 45. the 

Rule, or Axiom 2. is, Divide 3 times the Square 

of the Angle (whoſe oppoſite dide is given ot fought) 

by 1000, the Quotient added to 57,3, the Sum is 

the Natural Radius requir W 
Then Rule 1. is, An Angle and Side given, to 
Say, As Natural Radius is to the Diſtance 

So is the Angle (of the Courſe or its Complement) 

by which the Natural Radius was found, to its 

oppolite Side (the Departure, or , Lat.) 

Thus, when the Courſe and Diſt. is given. But 

if the Courſe and x, Lat. or Courſe and Departure 

be given; As the Angle (of the Courſe, or Comp) 

to its oppoſite Side (the Departure, or x. Lat. 


en 


K 


bis Natural Radius, to the Diſtance requir d. | 
ſ Note, 57,3 is che Semi- diameter, or Radius of a 

, Circle whoſe Circumference is 360, | 

; TE be. SED 


Caſe. 
2 


| 
1 
j 
F 
f 


| | 
r Multiply by 3 


—_— Navigation; 


Caſe 1. Given Courſe N. E. ly N. Dif. 10 Mil 
required the x. Latitude and 2 2 


Note. Tis beſt to. find the leſſer | Sia It 
quired firſt, becauſe the Natural Radius is more er TI 
fily found by Axiom 2. 

The Courſe is the leſſer Angle 33.75 nas Sha 


. 33375 X 33375 is = Be PORS 0: - ar 4900 
Mul ultip lied by . 35 ES Ks Roo 
f =) 
S690 30% TY N eee 94 22461 ue 
. 3 Fun! 3 7.1 Added | 2bbs wn 


99973 \ "wt 1.605747, isthe Nacural Re 
dis, or more brief. 60 7 — is exact enough nat! 
Then 6 By, , we ana, thi 


As Nar Rad.. Diſt :: S. C. 3 a 
ee 10mm req. 

Then find the x. Latitude by Caſe the ce 30 
Mech. 4. Thus, 


The Diſtance fred 41144950 
Departure ſquar d is .— 348 1. 
Their Difference is ———7968 Miles, 


— 8 Root 8m. the x. Latitude required 
21. 

Caſe 2. Courſe N. W 2 W. . Latitude zom. given 

10 find the Diſtance and — 


Here the Side given is alſo oppoſite to the lefle 
Angle; therefore by Ax. 2. Co. Courſe is 3936+ 
The Square of 3 9,36 is 15 49,2 


Divide by 100004, 47 
To which Add 5 763 


The Natural Radius=61,9 0r62 


a. ers 8 


1 8. C. C. * X. Lat. 18 Diſs. 1 


39736 — om. — — 1 10, m. 


Its 
Then for the Departure by the ſquare Root, and 
yy Methad 4. Cafe 4. The Square of the Diſtance 
5 1211,44, and the Square of the x. Latitude is 
4900, their Difference is 7244, Whoſe - ſquare 


Root 18 85 Miles the en, required. 


are 


iſe 3. Courſe 8. E. by 8. Deportore 75 Miles 
given; required 2 and x. Lat. 


Here the Departure is the ſhorteſt Side, 1 
the Angle of the Courſe is 3375, therefore, the 
natural Radius is the fame as in the firſt Caſe, of 
this Method, viz. 60,7. Then the ene 


Wis; 


As S. C. Dep. 1 Wi: Dit 
Dann 60, izzi. 4s 
Then by the ſquare Root find the x. Latitude 


25 in the firſt Caſe of this Method. 


The Diſtance ſquar'd . 
The Departure 1 S—— JOE: 


— 


ME. 


| _ Their Difference is mM - 126 4 
Hi 112 Miles the Difference of Lati 5 
tude required. ; 


Sometimes the Angie of ths Courſe 3 is given i in 
Degrees, often in Uſe in our Ships of War, there- 
fore I ſhall give one Example more to the firſt Caſe, 
and work it by the firſt Axiom, Ex. Courſe No. 5 62. 
E. Diſt. gom. given; Difference, Latitude ood 

Departure required, - 


Here 


Fd. Navigation 5 
Here the Departure required. is Popes to th 
bi Digger Angle 
Therefore by Aviom 1. op 345 Comp. 
345 ſquar'd is 2 11565 
Vue piy n 


Dividend, 4624) 


— 7. pw 4 


54% X 3 + 300 = 402 : Divifor 
And 402)4624(=11,5 
POE To which . - 56 the bigger 


—— 


Som 18 the Natural Radius i 675 Then ſay, ce 
"As Nat. Rad. Diſt. . 8. C. Dept. 


587, gen 6m. + 
The x. Latitude is found as before in Caſe 1. 0 
this Method, which is 50 Miles. 


Method 7. Plain Sailing 
IF: th Sinical Ruadrant, at the latter End of thi 


Treatiſe." «roſe 


This Geometrical and Trig gonometri ical Inſtrument, 
exhibits the various Triangles (or Caſes) in 
Plain Sailing, Traverſs and Mercator , Sailing, 
(projetted and meaſured to your Hand at the firſt | 
viewing of it) and is very exact and ealy i in Opera. 
tion. 
Conſtruction. It is compoſed of concentrick 
Arches, (or rather quarters of Circles 7 and of 
three Sorts of right Lines, viz.  _ 
1. Thoſe drayn parallel to the Line A P, re- 
preſent the Sines 15g"! ee and are parallel to 
the North and South, upon which. we count the 

Miles or Leagues of x. Lat. 
2. Thoſe drawn parallel to the Line A C re- 
preſent the Sines, Complements and Parallels, and 
are 


f 


of 


--» Parallels to the Eaſt and Weſt, upon which we 
| * the Miles or Leagues De from 
the Meridian. And; _ e 
z. Thoſe drawn from the Center of the Qua- 
drant A, to the Limb, repreſent the Rhumbs or 
Points of your Compaſs, or ſeveral Courſes fteer'd, 
and it is upon them that we count the Diftance, 
or Miles, or Leagues failed, which Miles or 


Arches or Quarters of Circles. 


then is this Quadrant fit for Uſe, which we come 
now to ſhew, _ Ions: 


ven to. find the x. Latitude and Departure, 


Count 45 1. wpon the third Rhumb (or Point from 
the North) to wit, upon the Arches, and from 
that Point (where you are to prick a Pin) follow 
thar Line to the Meridian A P, and you will have 
on the ſaid Meridian 371. for the x. Latitude, and 


running down your Eye perpendicular to the Pa- 


rallel A C. you have 25 Leagues for the Depar- 
ture which was requir'd. | 


Caſe 2. Courſe 8. W. by S. x. Lat. 36 Leagues; 


required Diſtance and Departure? 
Practice. Count upon the Meridian A P 365 


and obſerve where it cuts the third Rhumb (prick- -<- 


ing down your Pin there) the Arch interſecting 


this Point, trac'd (or followed) to the Meridian 


AP gives 43 Leagues for the Diſtance ; and again, 
tracing down the Meridian Line from the ſaid Pin 
or Point, to the Parallel AC. you have near] 

24 Leagues for the Departure require. 


Caſe 3. 


Plain Sailing: Method 7. 75 


Leagues are diſtinguiſhed or marked by the ſeveral 


Lafly,You muſt have a Silk Thread through the 
Center A, faſtened by a Knot underneath, and 


Caſe 1. Courſe S. W. by S. Diſtance 45 Leagues gi- 


: 
| 
| 
N 
: 
| 
| 
of 


76 Navigation; 


Caſe 3. Courſe N. E. by N. Departure 26 Leg \ 
given; to find the Diſtance and x. Latitude? 


Practice. Count on the Parallel A C. 26. ant 
tracing up that Meridian Line, till it cut the thinf 
Rhumb-line, pricking your Pin down there, tra 
the interſected Arch to the Meridian AP, or Py 
rallel AC, and it gives 47 Leagues the Diſtance 
quired, and tracing along the parallel Line, that i 
' terſeds the Point or Pin, to the Meridian A B, yall 

will find 39 Leagues the x. Latitude required. 


Caſe 4. Diſtance between the South Weſt 55 League 
and x. Latitude 39 Leagues given, to find thi 
_ Courſe and Departure? . 


Practice. Counting on the Arches from the Cay 
ter A 55, and on the Meridian AP 39. Obſeny 
the Interſection of the Arch with the parallel Lax 
from A P, (pricking down the Pin there,) which 
Point of InterſeCtion falls upon the fourth Rhumbj 

therefore the Courſe is S. W. and the Departure hy 


Conſequence equal to the x. Latitude given, a 
39 Leagues, 4 


aſe 5. Diſtance between the North and EA 
209 Leagues, and Departure 24 Leagues given; 
find the Courſe and x. Latitude ? 1 


Practice. Counting as before from A on tl 
Arches 29, and upon the Parallel A C 24. Trac 
up the Meridian Line, and *twill interſect the 
Arch 29, on the fifth Rhumb; therefore the Coutlt 
is N. E. by E. And running along the Paralle 
from the foreſaid Point to the Meridian AF 


*twill cut it in 16 Leagues the x. Latitude 
quired. | 


Caſe 6 
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iſe 6. Diff. Lat. 29 Leagues, *aud Departure 16 
Leagues, (between the S. and W.) demand Courſe 
and Diſtance ? 1 mg 


Practice. Count upon the Meridian AP 3g; 
and on the Parallel A C 16, obſerving where the 
Parallel, and Meridian from thoſe Points interſect 
each other, (pricking down your Pin in that Point) 
which you will find in the ſecond Rhumb Line, 
ſo that the Courſe is S. S. W, and allo tracing the 
Arch inter ſecting the foreſaid Point to the Meri- 
dan Line AP or Parallel AC, and it gives 42 
3 for the Diſtance required. _ 

Thus have I gone through all the various mo- 
dern Methods of Plain Sailing, vx. 


1. By the Plain Chart. 
2. Geometrical.; 
3. Logarithmetical. 
4. Inſtrumental, by Gunter's Scale. 
5. By the Traverſe Tables. 
6. By natural Arithmetict, by given Numbers, or 
natural Sines of Rhumbs and Quarters. 
7. By another Table of given Numbers, and the 
ſqquare Root and Number 86, Arithmetically. 
8. By Natural Arithmetick, and. a ſimilar Tri- 
angle, whoſe leſſer Leg muſt be aſſumed 
1,000. - 
9. By finding a Radius to work by natural 
Numbers. | 


5 By the Sinical Quadrant. 


I paſs on now to Plain Sailing Traverſe. 


CHAP. 


* * 
* 
- 
* 
„%.½ͤ rom true : 
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. ali ima r. I ten 
Plain Sailing Traverſe. _ 


e eee 


when a Ship, upon the ſhifting of 
Wind, or other Accidents or Occa: 
ions, fails upon ſeveral Courſes i 
Reducing or reſolving a Traverſe (after Eee: | 
way and Variation hath been allow'd fory as ſhall 
8 _ ” come og of 8 4 

8 „ and keeping a Sea journal) is to re- 

. 560 e Courſes by the Com 8, and Di- ä 
ſtance found by the Log, into one Courſe and Di- 


nce. 


Example 1. Yefterday at eight in the Evening; 
the Lizard-Point - bore off us N. W. by N. Di- 
ftance about 6 Leagues, and we have ſailed till 
this Day at Noon as. by the Log-Board, viz. the 
Starboard Tack aboard, the Winds from W. to 
W. N. W. N. W. W. S. W. and S. W. Courſes 
ſteered are 8. S. W. 15. S. W 1am. W. S. W. 14”. 
8. om. 8. S. E. 1 2. m. demand the x. Latitude 
and Departure, the Latitude in and the direct 
Courſe and Diſtance from the Lizard? 


TCConſtruction. | 
I (By Prob. 2. of Geometrical Prob.) with a Chord 
of 602. deſcribe a Circle and quarter it with the 
two Diameters N. S. (produc'd) and W. E. for the 
North, South, Eaſt and Weſt Points. 2. By 


Plain $ WY T dal. 


2. By Help of Line 

of Rhumbs ſet off from N 

the South Point 8, the — e. 

given Courſe, viz. S. S. W 

» Rhumbs from S to x. 

and draw the Rhumb \ 

Line A1. | 

3. S.W.=4 , Rhumbs, 

Set from. og: 2. and draw 

the Rhumb Line A 2. 0 

4+ .W.S. W. —=6Rhumbs, | e 

e * dra N B 4-7 
Line A ;. | | | 

Seo 8. 8 k. 86 Rhombs fir G tit £ 

(0 the Eaſtward) and draw the S. S. E. Rhumb 

Line A.- (and when any of the Courſes in the 

Traverſe are North-Eafterly, or North-Weſterly, 

ſet off the Rhumbs or Points from N. toward 

or from N. towards W. and draw the Rhumb „ 

Lines as before. 

6. From a Scale of- * Parts ſet off the firſt 

Diſtance. failed from. A to b, on the 8. 8. W. 

Rhumb Line. > 

7. From the Point . (by Prob. 6. 54 Ceon) draw 

a Line parallel to the 8. W. Rhumb Line, and 

ſet off he ſecond Diſtt. 12 Parts from 6 to c. 

Ss 8. From the Point c, draw a Line parallel to the 
W. S. W. Rhumb, and ſet off the third Difts 14= 

Parts from c, to d. 

9. From d, draw a Line parallel to the South, 

and ſet off the fourth Viſr. 9 "Parts from d, to 

toe, 

10. From e draw a Line parallel to the S. S. E. 

Rhumb, and ſet off the fifth Digs; 12= Parts from 

Ea ld ſhall f be the Place of the Ship at c ths 


. . Dad. : 


oS 
F 4 
- 


0. A * IJ 04. 115 IL ann — 
Lat 
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Laſtly, Draw from f. to A the Ships true 
Diſt. in a right Line from the Lizard; and (by 
Prob. 3. Geb.) let fall a perpendicular from the 
Point F to the Meridian produced; as f B, ſo 
ſhall all t Courſes and Diſtances: be reduced to 
one Plain Sailing Queſtion; A B f.- A B'is the 
x.'Lat. Bf: the Departure, the Angle at A the 
Courſe and A * the Diſtance,” | 

Operation. You may find the ſeveral. x Lati- 
| tudes and Departures, to the ſeveral Courſes and 
Diftances by the firſt Caſe of Plain Sailing, by any 
bor all) the foregoing Methods; but the moſt ex. 
peditious and eaſy, Practiſod at Sea) is by the 
Traverſe Table, Method 2. Plain Sailing. Thu; 
as in the firſt Caſe thereof, making a Table of Ml - 
ſeven Columns as here under, then collecting the 
ſeveral. x. Latitudes and Departures to each Courſe 
and Diſtance, place them in the Traverſe Tabl., 
obſerving this Rnje here under the ram . ts © 


ms ww ,. wi Cw i Haar 


| Departure: $2. 25 
ha 49 004 N. 
x. Lat. oo: 48 8j. Sub. 
* * rr 
Lat. come into 49 68: N. ng 
* N 


Kal. When che Courſe is Ne . 
K. Latitude 3 in the N orth Ins, and Nera 


. 


are 


Plain Sailing, Traverſe. By 
in the Eaſt Column; but when the. Courſe is 8e, 


Weſterly, place the x. Latitude in the South, and 
Departure in the Weſt Column. 


Then ad- North - Column South? j 
ding up Welt & and Tg YO 
2 of the Gi 


Their Difference Is che 2 * 
Name with the greater. dee the Werk above. 


For the Courſe and Diſtance by Cal 6p P lain 2 
Aer hod 


As x. Lat. -- R;: Dep.. I Courſe * 

Im. —90—23m. $9, 25% 29“ Weſt. 

As S. C. Dep". 11 R. . Diſt⸗ 8855 
—8. 25% 29.— 28.9 —.— 53 Miles 


Or more + ZapaZitions by G. 8. 
The Ext. ⁊ E $ x. Lat. 48 m.toDep* 23m N=", 
reaches 5 8 15 ** C. 259. 291. . Fon 3 Tos. 


TheExt. S.C. 5 19, to & S. 900. 
reaches 5 3ep +2310 to Diſt. * Jong N 5 


Example 2. Nong Noon we were in the La- 
titude of 49% od. N. and till this Day Noon we 
have ſailed as by the Logs Board, with our Star- 
board Tacks aboard, viz. S. % W. 19m. 8. W. by 
8. 10m. S. W. by W. 6. W. S. W. < W. 8m. 
W. by N. 7m. N. W. 2m. Star-board Tatk-" 
3 8. 5 m. S. 8. W. om. S. W. 2m. W. 8. 
W. z. ſmooth Water and a ſmall Gale; Winds, at 

8. E. H E. S. E. i S. S. E. $.4 W. 8. W by S. 


W. S. W. Weſt W. N. W. N. W. 7 dried 


the x. Latitude and Departure, direct Courſe aud 


| 24 made dul, with the Latitude the Ship 
it in 


, 


H 2 Ta- 2 
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raren, 2 able. 


*. Lat. Dep. | 
Courſe DP. N. | 8 [E 1 
S. b. VW. 1991 I 
S. W. b. S. 10] 3 8.3 | 5.6 
S. W. b. W. 7 9s 8 oe 3.3 3.0 
W. S. W W. | E. 62 11.4 3.8 7.1 
W. b. N. 717 1.4 | 6.9 
N. W 244 | 1.4 
So, | | 51 ol . 5. 0 
S. S. W. | -6} 2 | FoF 2+J 
8. W. | * 2 4 g 1.4 | 1. 4 
W. S. W 2316 — 1411 28] 


2. 8 47.0 Dep. 36. 2 V. 
ä ; 


v. Latitude 44.2 Sa”. 


Latitude from 49: 08 N. 
x. Latitude o: 44 S. 


Latitude 3 in 48: 24 N. 


3 finiſhed 5 your Traverſe as direfted in the 
laſt Example, you may readily find the Courſe 


and Diſtance 240 Gunter 's e as there is ſhewn, 
"VIZ. 


Thekat x. Lat. 34m. to Depr. ; om. N. 
reaches 35 54 45 401. C. S. 39. = 7 8 . 


TbeExt. S.C.39% 10'. to R S. 90%2...., x Sines 
reaches 35 der 15 to Diſt. nt S No 


Note. 


- 
N 11 


| Subt. the Lat. of the Port — — 49 2.5% 


Plain Sailing, Traverſe. $3, © 
Note. If the Tenth Parts of the x. Latitude and 
Departure be leſs than 5, we throw: them away 5 
ir more than 5, make the Miles one more. 
] ſhall give a Solution to one more Traverſe, and 
that the moſt general and uſeful as may be; which 


being well underſtood, will be ſufficient for the 
Learner's Purpoſe. 


Being Yefterday Nom” in 2 of 485, 2405 N 
and am bound to a' Port in the Latitude 400. 5. 5 
N. which is 5 10 Miles to the N. fra) of ny 

Slip but finding the Mind variable, I plie 50 
Windward upon theſe ſeveral C * 2 viz. S. W. 
by W. 25 Lea W. by S. 2 W. zo Leagues, 
N. W. 35 o- Leagues, Welt 35 Leagues, 
N. by W. 2 S. W. by: 8. 50: Leagues, 
8. S. E.-a5 Lane, S. by W. 60 Leagues. I de- 
mand the x. Latitude and Departure, , Courſe and 
Diftance and. "ex mg the Ship. is in, with tbe 
Fn e and, Diſta 7 rom the Ship to, ber Port at 


Far vent out, and at the End 7 her Sailing} 1 
above-ſaid Courſes? | 
| . 72 
. From Lat. Depact.- —— 48. — 


84 MNuvigatium; 
bene l. 122 cre renner 22 
ar 150 Leagues... ͤ⁊ů-˙»u»)A 


Departure 3 10m is = 170 Leagues. 
Calc ſixth of Plain 1 | 


As . Lat. — Dep. 8 ule Cours 
— 1500. 170 r. 15 228 48² 300. W. 
As S. C. - £2 Dep”. — Diſt, 
— 8. 43% Jol——S. g0% ——170! ITT gs 
& has the Cant Sonia Ship to the Port at 
felt Setting out, is S. 48%. 30“. W. or near 8, M. 
1 W. Wer 226 e Nhe work ye pou 
be ll 


— TT; 
— >, m7 


—— — — 19 — . . 
ö P. | N. - . - | E. N W. 
be nn 22. 
'n ö e F AY 1 
r bk reefs e 
30073} 25 2956 
g * | 11.1 > I 16.6 
3 J 755 
3 1 39. - 41-9 : 1.27.8 
2 1 * — 9 23.1. ' 6 * 5 
| I ; ln 8.8 129i 4 11.7 
Q * V. + 90.3 149.2 
CN „ 9.6 
: „ 9 


” * | N by *. Lat. 90. o Depr. 139.6 


Lat. e 0 c i 3 Dp —4$%24 N, 


— is in — we ch 54 N 


= 
4 „ 13 — 33 * 


7 — 


As x. Lat. 8 22 * Nong 
| TA tes SOT, amet 5 30⁴ * 


\ 
— 


007” 0p FF Ld 


— 
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As S. C. »y B 5 n Dep", ID Diſts. 
—8. 5 70. 30.8. 90m. 140m —10 5 Lea. | 

do that the Ship's Courſe made good is $*. 540; 
30. W. her Diſtance run 165 Leagues, and She is 
arrived into the Latitude of 439. 54. No. 

z. To find the Courſe (Bearing) and Diſtance 
from the Ship to her intended rt; its plain that 
the Port is to the South-weltMard of the Ship, 
becauſe the hath not run her Southing 150 Leagues, 


and Weis 170 Leagues down ; therefore A h 
From x. Latitude . 150 Leagues 
Jake x. Latitude made — — — go Leagues 

Remains x, Latitude to the Port —— 60 Leagues 


p 


Take Departure made — — — 140 Leagues 


Remains the Departure to the Port 30 Leagues 
Therefore by Caſe 6. of Plain Sailing : 
As x, Lat. Dep". :: R . Tangent Courſe 
60 30. 433*——8. 269. 20', Weſt. 
As SC. R :: Departure Diſtance. 
— $ 26* ! 20.— 8. 90 — 30-—62 Leagues 
By which is found the Courſe ( or Bearing) from 


the Ship to the Port is, S. 26%: 20 W, or 8. 3 
35 Weſterly. Diſtance to run, 62 Leagues. 


Thus you ſee 7; yaverſe is wrought by the iſt and 
6th Caſe of Plain Sailing z and therefore I ſhall 
leave it to the Learner to work it by our other 


Methods, by the Pen, &c. 
H4 And 
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And proceed to Plain Sailing reckiſied by the 
Globe, call'd Mercator's Sailing; altho' indeed it 
was the Invention of Mr. Wright; but Mercatir 


ſtole the Invention from the Author, and publiſh4 
it in his own: Name. a 5 


2. of Wrip ht's Chart, at. 
HIS. Chart ſhews, in any aſſigned Courſe, 
the Ship's Motion on any imaginary Plain, 

and the Meridians are parallel to one another, a 
in the Plain Chart, and divide the Equator into 
equal Parts, or Degrees, cutting it and the Paral- 
Jels. of Latitude at Right-Angles, but the Diviſions 
of the Meridians (by the Circles or Parallels of 
Latitude) are not equal, as in the plain Chart, 
but unequal, and do continually increaſe from the 
Equator towards both Poles, that is, the Parts of 
the Meridian at every Point of Latitude mul 
increaſe as the Secants of theſe Latitudes; ſo that 
the Points of Latitude at each Parallel, muſt be 
protracted in like proportion with thoſe of Lon- 
gitude ; and therefore the ſaid Author makes 
his Chart by this Proportion; as the Radius o 
the Parallel (or Sine Comp. of Lat.) is to the 
Radius of the Equator; ſo is a Degree of the 
Equator, to a Degree of Latitude ſo protrad- 
ed: As to be repreſented in the Chart at ſuch a 
Diftance from the Equator ; that is, always in 
ſuch Proportion as is that of the Secant of the 
Lat. to the Radius. See the following Schems. 


— 


— —— 


8 — 
3 1 — —— —— — — 3 a ** — 
— « — — — — OI — _ * 1—— 
— a * 
* . 


4 
, * 
Hf 
” * 


Wrights" 9 Chart 


Conftruftion.. | Jvc be 
Let A P. B be * of the 
Miridian of the Globe, Q 
4 p 4 the Semi-diameter, P the Nor, 
| A South Pole, A the Radius 
| of any Parallel of Lat, which 
is to the Semi- diameter of the 
Egquator, as the Sine of the 
. Aich PS to the Sine of the 
TO Arch PA; i. e. as AQ to 

N. Draw the Sine 8 N 
d its Cofine S A, alſo the Tangent AT, and 
= . Then Q =QS1 is the Radius. 


N * 9 
* 
' 
ads 1 . 
— 


Wj Demonſtration. : | 
As G9 8 . Rad. * * Rad. . Secant ;, i. e. 

A NGC G:: CECT. 

Thus Mr. Mrigbt did by the 2 . Addi 
tion of the n 2 3 4 5% &c. form a 
Table of meridional Parts, for the Diviſion of 
the meridional Line, beginning at the Equa- 
tor or Parallel of oo: oo, and continuing ſuc- 
ceſſively to the Poles of the World. So the Learn- 
ed Dr. Wallis has demonſtrated in Philo. Tranſe 
No. 176. That the Diſtance and Poſition of any 
Parallel (repreſenting the Lat. in the Chart) from 
the Equator, ſhall be to a Similar Arc of the E- 
quator (equal to the given Lat.) as the aggregate 
of all the Secants in the Arc, to ſo many times 


the Radius. 


But how to compute independantly the me- 
redional Parts anſwering to any given Lat. or 
the interval between any two, was not known till 
the meridional Line (or Sum of the Secants) was 
found to be analogous or proportional, to a Scale 
of Logarithmic Tangents of half the Comple- 

DET ments 
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ments of the Latitudes. Which was firſt diſcover- 
2 by Chance, and afterwards proved by Mr. James 

in his Exercitationes Geometrice, but with 
0h a, in of Conſequences, a and Complication. df 
a Proportions, that the Evidence of the Demonſtra- 
tion was in a great Meaſure loſt, and the = 
tired before he attained it. 

Since which that excellent Mathendtidn Dr. 
Halley in Philof. Tranſ, No. 219. has alſo prgved, 
that the Sum of the Secants or mgridian Line 2 
the Chart is not only proportionable tothe 
Logarithmic Tangents, but that the mefidian 1555 
is alſo a Table of the Difference of Longitude, to 
each Minute of Latitude on the fourth Rhumb 
making an Angle of 45% with the Meridian; 
wherefore the Scale of Logarithmic Tangents is 
a Table of the Difference of Longitude, to the 
ſevera] Latitudes upon fome determinate” Rhumb: 
Hence it follows, that as the Tangent of that 
Rhumb, is to the Tangent of any other Rhumb; ſo 
is che Difference of the Log. of any co Tangent, 
to the Difference of Longitude on the propo- 
ſed Rhumb, intercepted between the two Lati- 
tudes, whoſe half Complements the Logarith- 
mie Tungents did repreſent. Now if we put 
Unity for one Minute of Longitude, as in the 
— meridian Line; becauſe che Length of the 
Arch of 1 Minute, is 000290888, Fc. and the 
Index of the Brigg's L ogarithms 2302: 58, &e. ut 
will be, 

As 230258, @&c. to 290888, 2 80 the Ra- 
dius to 1,2633114, Sc. The Natural Tangent of 
51% 38. 91, the Angle which the Rhumb Line 
| — with the Meridian, under which the com- 


mon Table of Tangents are the true Differences of © 
Longitudes. 


% 


Where 


- Wherefore as 1263. to 1 Minute, ſo is the 
Difference of the Log. Tangents of half the 
Comp. of the Latitude of any two Places, to 
their meridional Difference Lat. in Miles. If 
there be a meridian Line, and a Line of artifi- 
cal Tangents, both graduated from the ſame Line 
of equal Parts, a Degree or Minute upon the 
Line of Tangents ſhall be double to a Degree or 
Minute upon this meridian Line, and the artifi- 
cal Tangent of one Minute (omitting the preced- 
ing Figures) is 2527, which by the foregoing 
Reaſon is equal to two Minutes upon the meri- 
dan Line; therefore the half of 2527 is 1263. 


which will be N to one ne on ey werk. 
dian Line. eee 


how to make a Table of meridional Parts; or to 
fnd the meridional Difference of Latitude (or La- 
titude inlarg?d ) between any two Latitudes,” as 
ſhall be ſhewn a little further. 

To render the Idea of the Contripnnes of (the 
Mercator's, or) Mrigbts Chart more perceptible 
to the Learner, 1 dal uſe the Author's own IIlu- 
ſration, which is as followeth, viz. © If a Globe 
8 rich all its Meridians and Parallels poſited 

4“ jn. a concave Cylinder, (their Axis mu 
_ © agreeing) be ſu - "age to be blown like a Blad- 

© der, till every Part of the convex Superficies of 
© the Globe vouch every Part of the concave 


Globe attain an equal Diameter with the E- 


“ dians upon the Globe be every where ſo far diſtant 
Teach from the other, as they were at the Equa- 
© tor ; and by this Contrivance will each Part in 
© this concave Cylinder mutually agree with its 
4“ correſponding Part in the Globe without either 
* ſenſible or explicable Error. See Mrigbi's 
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By what hath been ſid, it is P to canectve | 


„Cylinder; then ſhall each Parallel upon the 
© quator or Cylinder: And then ſhall the Meri- 


go Wuawigation; A 
Correction of Errors (in the Sea Chart, or 


n B n 68 9. I 21 | of th 
"eat EIS 1 — of tl 
7 ik e Mercator's $ Chart.! ny theſ 


25 P Project the ( 00 call d * Mercator Ty Chart, fo td 
all or Part: oY the Globe 5 Je eee 9 Ste * 
; ©2607 17 el 
"OR he 8 Charss: "Tos ON ** upon 
Fa Plain, the Meridians being parallel to RI 
each other, (which on the Globe do incline Ne 
and meet in the Poles) yet the Parallels 
of.- the Latitude are contrived ſo at unequal 
Diſtances, that in this Projektion the Rhumbs 
are right Lines, and the Degrees of Longitude 
bear the ſame Proportion to the Degrees of La- 
titude in any Parallel, that they do upon the 
Globe : Now to make à Chart to repreſent one 
half the Superficies of the Globe or near it; (for 
vou cannot go quite to the Poles, becauſe "there 
the Quantity of one Degree of Latitude is inf 
nite) you may make Uſe of the Meridian Line, 
with the Line of equal Parts, (the two loweſt 
Lines upon Gunter's Scale.) Having Ponte a 
Sheet of Paper almoſt as broad as long, (vig. the 
Breadth to contain the 180 equal Parts anne xed to 
the meridian Line on the ſaid Scale) draw a Line 
croſs the Middle of it that may contain 180 e- 
qual Parts from the Scale; this Line ſo graduated 
Jhall repreſent the Equinoctial, and the Diviſions 
180 Degrees of Longitude. Draw Lines along 
cach Edge of the, Equinodtial perpendicular, or at 
right Angles to it, and let theſe Lines be gradua- 
ted upwards and downwards from the ſaid Equino- 
Hal; by the Diviſions of the meridian Line, to 
about 85 Degrees of Latitude on each Side of the 
Equinotl Then draw Lines through every 10? g 
0 


* 1 2 
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of theſe unequal Diviſions parallel to the Equino- 
cal; and likewiſe draw Lines through each 109%. 
of the Equinottial and perpendicular to it, fo will 
theſe Meridians laſt drawn interſe& the Parallels 
firſt drawn in every 109. of Latitude and Longi- | 
tude. 9 
Then,at each Corner of your Chart, you may 
deſcribe an Arch or Quadrant, and diyide it into 
eght equal Parts, and draw from the Centers 
Rhumb Lines through the Chart, noting the 
North Point of the faid Quarters with the lower 
du Luce. 

And laſtly, to lay down any Iſland, Head- 
land, or given Place, whoſe Latitude and Longi- 
ude-is known by your Obſervation, or K 3-thio | 
Tables of Latitude and Longitude. ake a 
Pair of Compaſſes, and with one Foot in the Lati- 
tude of the Place on the graduated Meridian, ex- 
tend the other Foot to the neareſt Parallel or 
Eaſt and Weſt Line, and there let them remain; 
then with another Pair of Compaſſes, and one Foot 
in the Longitude of the Place upon the Equino- 
al, a the other to the neareit Meridian, (or 
North and South Line „) then running each Pair 
of Compaſſes along their reſpective Lines towards 
each other, the moveable Points will meet in the 
given Longitude and Latitude, or Point where the 
Place given is to be laid down, and by two ſuch 
Charts as theſe, (which together make a Square) 
you may repreſent all the Superficies of the 


Pole about five e Degrees yo Latitude under each 
ole. | 


_ To mate a Chan + for a  particutr 2 ; 


This Chart is much better than the torr for 
the Mariner's Uſe, becauſe the Gradations - 


a 

* — * 8 

CE! 
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be much larger; and to make it more accurately, 
we ſhall uſe the Table of meridional Parts. 
Example. Let it be required to-make a Mex. 
cator's Chart for a particular Voyage, viz. from 
the Lizard in Latitude 49%. 55 N. to Antegos 
in Latitude 17. oo. (or for any of the Leward 
Caribee Ifles) Difference of Longitude 5 49. 07, 
Welt, or 3240 Miles, the meridional Difference 
of Latitude between theſe two Places being found 
(by the Tables) to be 2471 Miles. * 
Take a Sheet of ſtrong Paper, as large as y 
intend your Chart ſhall be; then chuſe ſome Scale 
of equal Parts, of which 3 240 may be the Breadth, 
and 2471 the Length or Depth, with a convenient 
Allowance for Ruling, or what you think vt to 
draw for Ornament about the outſide of it: Then 
towards the North Eaſt (or upper right Hand) 
Corner, becauſe your Courſe is South Weſterly. 
Aſſume a Point (L) for the Lizard, and drawa 
I. Lane right down the Chart for the Meridian of 
1 the Lizard, upon which ſet the meridional Diſſe- 
J rence of Latitude 2471 from the Lizard Point 
down the Meridian, to a Point N. on which ered 1 
a Perpendicular to the Weſtward, and ſet off the 
Difference of Longitude 3240 from N. to M. 
and this Line, (if you will not make the Chart to 
the Equinoctial) you may divide into every De- 
gree, or every 20. Degree, or equal Parts; finiſh * 
your Oblong, with the other two Sides or Limits 
of your Chart. Draw a Line down the Middle of 
your Chart, for the Meridian (to be graduated) 
which you muſt thus divide the meridional Parts 
(or meridional x, Lat.) between the Lizard's La- 
titude 499. 55!. and next leſſer Degree, viz. 49% 
is 85 equal Parts ſet off on the ſaid Meridian, from 
the Parallel of the Lizard or Top of the Chart 
downward for 49%. of Lat. - 50 


Again, 
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Again, find the meridional x. Lat. between 49˙ 
de, and 48%. Which is 175 min. and ſet it off 
om the faid Point of parallel en the Meridian 
ownward, and it ſhall mark out the 48% of 
at. and ſo proceed with the reſt, which you may 
amber with Fi igures on the graduated Meridian, 
nd thro' every 5% or 10% draw Lines parallel to 
> Top or Bottom of your Chart, for the Paral- 
ls of n and for the other Meridians, 
raw Parallels to the Sides of the Chart, or to 
De graduated Meridian thro' every 5 or 100 of 
| Bc agicude, on the Bottom, or Equinoctial Line. 

d you may deſcribe the Rhumbs or ſmall Com- 
als Chards, at any, Places or Corners of the Chart. 
ind then, laſtly, for laying: down any Head 

nds, you may, by the Directions given in mak- 
the general Chart, lay them down in their pro- 
er Places, And theſe Charts are much more 
onyenient for the Navigator's Uſe than even the 
lobe itſelf, on which the Rhumbs are Spirals, 
r crooked, and the Diſtances of Places the 
uch of a great Circle. I therefore proceed to 
he Ule of this Chart in Navigation. And, 

þ To find the Latitude of any Place in the 
art. -/ 

:. To find the Courſe or Bearing of any two 
laces in the Chart. 

Theſe two Problems are perform'd the fame 
ay on this Chart, as before ſhewn in Prob. 1. 
d 3d. of the Uſe of the plain Chart, and needs, 


d Examples. {0-9 c 
4 To find the Longitude of any Place i in che 


Kan 1. Take the neareſt Diſtance from the 
fopoſed Place to any Meridian. 2. Move the. 
ompaſſes (being kept at that Diſtance) with one 
ot on the Meridian, till both Feet come on 


* 


rch 
tions 
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| 1 (chey bear Eaſt or WAR to find their 


the propoſed Place ſheweth its Longitude requir'd, 
So the Lizard, by this Rule, will be found in the 
Longitude of 5 23! Welt, if the Longitude is 
counted from the M eridian of London, but in $95 
oo! if counted from the Meridian of the Lizard. 

4. To find the Diſtance of any two Places in 
the Chart. 

This admits of four Caſes, viz. x. When the 
two Places are under one Meridian, that 1 is, bear 
North arid South of each other. el 
Rule. Find the Latitudes of the two Places 
by Prob. 1. of this Chart, and then the Difference 
of Latitude between them, as found in Page 44 
and 45, is the Diſtance required. So that the 
Diſtance between Cape St. Vincent in Spain, in 
Latitude 37: 151, N®. and Cape, Cantin, in Bar- 
bary, Lat. 3 20: 4a) No. is 4: 33“. or 273 Miles. 
2. When two Places are upon the Equator or 


* — . 4 


i.e. a a ind © 


ce 
Rule. Find the Difference of Longitude” be- if 
tween them, (as is ſhewn a little farther) and its 
the Diſtance required. This is ſo eaſy that it W 
needs no Example. ; 
3. When — two Places 1 Eaſt ind Weſt ; 
in one Latitude or Parallel, to find their Di. 
ſtance. a 
Keule 1. Take the Diſtance between the two 
Places in the Compaſſes. 2. Lay that Diſtance li 
on the graduated Meridian, fo that one Foot 
may be as many Degrees above the Latitude of 
the given Places, as the other below it; there 
ſtay the Compafſes. 3. Count the Degrees be- 
tween the Feet of the n and it's a 0 1 
ſtance required. 3 
Or chus, Take the Length of a — in "the I 
given Latitude, turn that over in a ſtrait Line 3 : 
from one Place to — as many times a you'p 


Mercator's Chart. 95 
tan gives the Number of Degrees for the Diſtance 
as before So Cape Roxam, going into Lisbon, and 
the Iſle Pico one of. the Weſtern Iſles, are in the 
Latitude of 38% 3 will be found by the former | 
Rules to be 13%. or 260 Leagues diſtant. 

4. When two Places differ both in Latitude and 


in 

Longitude to find their Diſtance. 
he Rule 1. Take their Difference of Latitude from 
ar Wl the Faginallial. 


2. Lay a Ruler on both the given Places, ap⸗ 
ply that Diſtance, tb to the Ruler's Edge, that 
when one Foot is placed cloſe. to the Ruler, and 
the other turned about, it may juſt touch ſome 
Eaft and Weſt Line croſs'd by the ſaid Ruler” 5 
Edge, there ſtay the Compaſies. 

. Then the "Diſtance (by the Ruler's Edge) 
* the Place where the Compaſſes reſted, to 
the Place where the Ruler croſſeth the aforeſaid 
Eaſt and Weſt Line meaſured on the Equinoctial, 
giveth the Diſtance required. 


Thus to find the Diſtance from the Lizard to 
Antegoa, r 


The Lizard's ST is —49 : 55 N. 

Antegoa's Latitude is —— 17 : 15 N. 

Their x. Latitude 187 —32 : 40 

Which eulen in your Compaſſes from the E- 
quinoctial, (and the Ruler laid over the Lizard) 
and applied as before, and meaſured on the Equi- 
noctial again, gives 56. 1. or 112.4 Leagues the Di- 
ſtance required. * 

5. The Latitude and Longitude of the Ship, | 
given to find the Point, or Place of the Ship repre- 
ſented in the Chart; this is of great Uſe to thew 
the Mariner what head Lands or Iſlands are near 
him in his Voyage, &c. ns this Problem is per- 


8 E 8283 


formed __.._ 


formed after the ſame marmer as was dirndid/is 
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Page 91, of laying down: any head Land gf 
Place on the general Mercator s Chart; therefore 
if we ſuppoſe when at Sea, you find by ' your 
Journal or Ree Gt Noon) you were in the 
the Latitude of 462. 300. North, and Longitude 
from Lizard 1 72 - 200. (or from the Meridian of 
London 22. 33'; W. according to which Meridian 
of the two you count Longitude from) by the 
fore{aid Rule, the Ship will be found -at the Point 
D. near unto the Azores or Weſtern Wands Ter 
cera, Gratioſa, Sc. 

Thus may you prick downs the Place of 5 
Ship any (or every Day) at Noon, and drawing 
Lines from Point to Point, from the Place you 
departed: from, (with a Black-Lead Peneil, which 
may be wiped” out at Pleaſure) you will. have the 
Tratt the Ship hath made at the End of ever) 
24 Hours during the whole Voyage. 

The finding the Diſtance of two Places differing 
in Latitude and Longitude with a little Practice, 
will be found very eaſy ; yet, to make it yet more 
quick and eaſy in Practice, ſome Authors have 
oblig'd us with Scales for meaſuring the faid 
Diſtance in a Merchator's Chart; as Capt. Sturmy's 
Magazine, Page 120. Mr. . ſon's Addition to 
Practical Navigation, Page 187. Mr. Haſeldon; if 
Deſcripion and Uſe of . s Chart, Page 27. 
but I conceive that they are of no Uſe at all to 
the Mariner, except they were inſerted in ever) 
particular Mercator's Chart the Mariner Buys. 

J paſs on to (Mercator's or rather) Mrigbi 5505 
ing by Conſtruttion and Calculation. 


* 1 5 
* o - 5 
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Prob. 1. Gives, the Lanirude bf Ee be 
quired the meridional” Different of Eatitude- bes 
tween thoſe" rwo Hlaces. Lr. 


E hall ſolve this Problem both _ the 
Table of meridional Parts, and Table of 
Log. Tangents, the one being che certain Proof of 
the o tber. 

1. To find the meridiechl Parts Out of the Ta- 
ble of meridional Parts for any Latitude. 
4 d 0 — Parts for the 2 
| of 49% orth or South right againſt 49 
(the fit Column) and A 53 Min. (at the 
Head of the Table) you. wilt find 3467; which 
is the meridional Parts in Miles, anſhvering the 
Latitude as was required. 28 

Since this Table is caleulated but to cvery Ber 
Minutes or Miles of Latitude, you have at the 
End of it arnex' d a Table of proportional Parts, 
N the Help of which: you may find the meridional 

rts to every Minute of Latitude. 

Example: Mbals the meridional Ports for: the 
Latitude of 16% 291. A 

The next leſs than 290. is 239 mhelidfans finds 
ig the meridional Parts for 16% 25 to be 999, 

and right againſt 15 Negrees-in the Column of 

Difference you will find 5, look this Diletence in 
the firft Column under (D) of the Table of Pro- 
portionał Parts, 12 find 4 (che Vinerente be- 
tween 29. and 257.) at the Head of the Table; 
then right againſt 3, and under 4, you will find 
the proportional Part 4j which added to 990, 
makes 1003, the meridional: ä the Latis 
wee of x6% 291. required.. 
1 2 T he 
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T ben obſerve this Rule. 
Laztitudes both North or both South, ſubtract; 
but one Latitude North and the other South, add 
the meridional Parts, and the 8 or Sum 
is the meridional x. Latitude required. 
Example. 1. bat the meridional 2 Latitude 


between the Lizard, Latitude 49%. 5% North, and 
Madera i in | Latitude 32% __ North. © 


aa 


res "lj — Merid. Parts 
; Prin. — — — * 3467 Y 
Subtract 208 . 


- Rem. 18 . Xx. Lats; 49s: Miles 


| By 10 Lis 725 gent. IX | 
| et The. Biff of che Ter angents (or Co. Tan. 
gents) of half the Comp. 2 na Loh divided by 
| —_— gives! the meridional Lain Mie. | 


| Lat Stirs 49 : 215 {5 8 | 
PR, eg 25 Lat c= Rar 47 7387 


We | P Diff. 178019 
1263)178019(1409=meridional x, Lat. 


Exam. 2. I one Place hath a Lat. the other none ; 
(that is on the Equator * Suppoſe Surrat and the 
* St. en are is their Merid. x. 2 

| les 
gurrat 1 I: To N. Meridional 1300 
Lat. Ft. Thomas . oOo 'F Pants ©0000 


—— 


| Remainder = meridional x. Latitude 1300 


— — 


- 
* 
50 
* 
-- 
* 
3 
* * 
5 Td 
_— 
9 
o \ bs 


By Lag: 25 angents. 
= Rule, The Diff between the Tangents (or Co. 
* Tangents) of half the Comp. Lat. — the Tang. of 
£ 45. 35 Radius or 1 divided by 1263. 

gives 
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gives 12 meridional Diff erence of Latirude 151 
Des. | 95. * It Y» \W\ % WR Jo * 


«, 10 1 T” «tf „ 


Lat. ee as 05 6e. bl eee 
. e S107 hdd &s 

| Ol. Br 929329 117 Dia 2 gs 9h” 

: hie les = neu. *. Lat. bein 8 5 


Exam, 5, R ee of different Kind. (one 
— the other South) ſuppoſe Antegoa, and Cape 
Den , one us their _ x. Wh J. 


To. 1035 Merid Rau Antezoa 17 8 N. 

Add 219 2 in Lat. C. Bom Eſp. 34: IPs 
— 

Sum 324 43 = meridional x. Latitude required. þ 


By Evo Tangents.” 

Kalle. The Sum of the Differences between 
the Tang, 45*. and the Tang, (or C*; Tang.) of 
halt Co. Lat. divided Id 1363s, is I to the 
ueridional x. Lat. l 3 = AF 

55 Fob 47801 | 
125 Gepe a 15 co 36: 12— 1e. 13 2906 
en 545 215 Lat. ere. 27668 


kd cd <7: 91 


* e Sum = 40964 


126 ene 243 = PTE 4. IE required. 


The Merid. x. Lat. may be alſo found by Gunter 5 
Scale, Thus; 

The Extent of the Compaſſer from one Lat. 
to another, on the meridian Line, will give meri- 
dional x, Lat. in Deg. and Min. on the Equi- 
nottial Line or Line of equal Parts. That 2 
plied by 60, adding the odd Minutes (if there be 
= gives the meridional x. Latitude: in Miles. 

I 3 Prob. 2. 
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Rrob, 2. Ges 1 The Longitude of tuo Place; 
required their Difference of Longitigde ? 

| Rule. In Longitudes of the ſame Name (tha 

is both Eaſt or both Wet) their Difference; but 
of contrary Names (that is one Eaſt tother Weſt 
their Sum is the Difference of Longitude required, 
Note. If. thut Sum exceed 1809. ſubtract it from 
2609. and the Remainder is the Difference of Long 
Exam. i. What's the Difference 0 Lingitnd 


berween —_— fe, ond rhe Ad of Fong 
F Foy the SET of ©; geeks Gs 44M 


Subt aer 17 : 42 W, 
. 8 ; pA | 318 45 — 4 
Remainder =o; FER requited 44 


„ * * 7 
. 


- DI 13 N. 1 1h 1 108 2 ES a” Oh, 


Or N * ae Miles. 


Eau. 255 "Required the x. Longitulle 18 
10 (K N Cape Negro? . 


weld Y 4 b 0. IR 4 
Barbadbes ala * 15 h. 
Ea che Langu of {Ce 1 14: 26 E. 


0I 7 (> n 


Sum =. x. « Imgitude tires) - * 8 


Exam. 3.— Required the x. Longitude between the 
2 Kider Canton in India, and the Weſt-end of Ja. 


„ maica in tbe Weſt-Indies, 


To 2 . 1 * oo. E. 
Add da Je awo g Cans 7 2 


Sem 191 7 12 


L 5 7 k 


L367) - Subtmal from. Wu 
| Ry Rs 


kegeln lata. 168: 48 
Prob.; 


urg 


F C 
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b. 3. Civen the Longitude of one Placa, ang 
1 * gitude between that and another; Yer 
quired the 2 that aft. Flac? 


; Rule, Caſe 1. If the S Longitude and 
Weſt) x. of Longitude be of the kind, (viz. both 
uired. Faſt or both Weſt) their Sum is the Longitude 
from required of the ſame Name with the firſt 7 
Long Note: If the dum be more than 180. 
711ude Complement to 360% is the Longitude requir FY 
0a. of contrary Name with that of the firſt Place. 
Caſe 2. But if the given Longitude and x. Lon- 
Weide be of different kind, (that is one Eaſt and 
2 WW the other Weſt) their Difference is the Long = "and 
—' Wh required of the fame Name with the greateſt, 


Exam. 1. Su ppoſe from > Longitude of ( the 
_ Lizard) 5. 23!. W. 4 Ship ſails. Weſterly, till 


les. ber x. Longitude be 35" >. 456% * 5 e the 
een ſhe is in? ' 
Wen | * By Caſe 1. 
5 en Tha 
1 To the departed | : 23 W. 
E. | Add the Diff. i NY 5.45 W. 
Sum is the preſent. 40 : 08 * 


Exam. 2, If from the Longitude of 143% 
Jin 2 Ship ſails Weſterly till the x, eee Fs 559, L 
Jar 40. W. what Longitude is ſbe in? 


| | By Caſe r, 129 
E. ** 


W. To the dep arced 142 175 . 
5 Add the Dix, 12 8 40 W 


4 Semis: 180 199. 1 00 
Subtract from 36 O0 


57 | — — 1 
Rem. preſent Longitude 161 : 00 E. 
5.3 | 14 Exam. 


Rem. preſent. 


* 
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Exam. 3 -\ Suppoſ ſe from the Lorgirudo o 560. 30 
W. 5 Ship fats * ill tbe erence of 
E be 33% 45'- E. ＋ e Free 


: Lee le? 1 wp 
By Caſe: 2 
From dep FLY 2 (92 


Subtratt | Mee, — ' 


I-Y 


Prob. 4. Caſe 1. Given, the Laute FRONT Lon 
gitude 2-7 two Places, required their Court 


(Bearings). Diſtance and Departure (or m ridio- 
nal Dittes 0 s a 4 


Exam. A Ship . her Departure from he Li 
\ "ard in Latitude of 49%. 55, N. and 50. 23% W. 
Long. being bound to Aniegon: in Lat. 17% 1 l, N. 
and Long. 619. 44. W. what Courſe muſt ſhe 
feer, and what Diſtance ( and Weſting) rag ſhe 
| * yew: a ſtrait Line to the Iſland ? 


ee | 
e e ld. 3467 thi 5: wr 


371 ? (3 —— 


Subt. 17 n Ant. 10515 61: 40. 
Rem. 327% ö Mer. x. "Lat. LIMP 56:21 
60 IN Tale. 3 be Lg. 60 {+ 
m — *. Lat. 7 ; . Long. 351 1 m. 
655 Leagues Jaws 7 Les 


1. Conſtruction Geomet rically. 


Draw LE for the Meridian of the Lizard, and 
on it from L. ſet off the meridional x. Lat. 805 . |. 


po E5 = alſo the 7 x. Lat. 65 zl from + to S. 
$665 a +4 2. Erect 
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2. Ereft 4 Perpendicular from E towards Q. 
and ſet. on it from E the x. Long. 1127 L 
14 . . — 


: „ Ie . Ne A 
IN „ N. gf ae — 
1 w b a 7 ou | 
\\ 2 1 1 . 1 a 3 ' '3J 
j N ths drin * KY 2 | & | 
> * = ; N 
” gf * * : =, [a 
A 4 An. 9 þ a | — 1 
Rook > Ja polo BIT 
496 
> ELIE! 
Q 3x. 94 L 


A 2 5 2019891 


[ 3 1 1 
1 . . « e TA Fa 
ILEF 4) of ff 4L#.4Ad * T4 11 — 


al ECG ere 
4. With a Chord of 600 a onthe Point L leere 
an Arc c 2 be Arlt 


Explanation. A repreſents ange 4; ah Li- 
zard, 8 A the Departure, LA the Dift. the Arch 
795 or Sat L the Courle Gs. weſterly) from the 
Lizard to Amtegoa.. 

Menſuration. LA nt: S A meaſured on the 
equal Parts ſeverally, . gives 1124 1. for the Di- 
ſtance, and 9141.” for the Departure; alſo the 
Arch © 7 meal on the Chords, gives 8. 54“. 
28' W. for the Courſe, from the Lizard to 2991 
by Mercator's or the true Chart. 


2. Logarithmetically, © V7] 
(As the ſixth Caſe of Plain Sailing.) 
— ae + Be 1 1. Coutks, . 
2 W. 


As 


\ Draw f from 5, 8 A. ralf the . 1. | 


| 

N 
» 
ö 
I 

7 


4 


wy * — 
1 Pa . — wy — 


— — 


*, 


* 
bo, 4 


dot 357 

- Theoagin Gaſes Plain Sailing, ( . 
Is 8. C Prop πατ Lat. 701 * Dit. Fr 
——S. 35*-3ttowniL-odi yr :99-—tregLey, 
As S. CC. Prop. x. Lat. : S. C. Dep. 


He. 7 .— 57; — 8.5 % W 
* is to the Weſtward of the org 


oF Inſtrumental by Gunter' s State. 


24M xt. 805 to x. long. 1127 7% N. 
2 T -4 59 to 2 . 54% 280. T. 
TheExt. 8.C. 18. 3a. to & 8. 90 Gnez 
reaches $ 1 Lat. 6; 3 to Diſt. ls 5 3 No 
TheExrt. Þ 5232/.to8.E.5 49.88'.2 . 5S"* 
: reaches 1 Pee 53 to Dep”. "914 138 NE 


Here you ſee the ſame Things given (as it 
were) in the ſixth and ſecond Cale of Plain Sailing 
and therefore may be wrought by the Pen, in al 
the Methods there treated of, which I leave to the 
Induſtry of the, Learner, as I ſhall alſo the follow- 
ing Caſes; only you may here obſerve, that in ths 
and ther Caſes of ilercator's Shiling, we have two 
fimilar Triangles to ſolve, and therefore by 4.6 
Euclid, they. are proportional, like Sides, to like 
Bides. For as LE. (the meridional x. Lat.) is t0 
EO be x. Long.) 40 is LS. (the Prop. *. Lat) 
to SA (the Dep 5 the Courſe and Diſtance is 
| Sound (Arithmetizalh) by Caſe & of Plain Sailing. 
I ſe of this Caſe, is when we depart from any 
Head Land, Ge. to know the Cpurſe and Diſtance 
to any other Place; which is required at the Be- 
ginning of your Voysge, aud of che Keeping you 
Sea Journal. 
We ſhall in this Problem alſo ſhew the De- 
feds of the Plain Chart or Plain Sailing, and ex- 
hibit the Verity of the Mercator s. Chart or Plais 
. eiffed * Globe. - 


| c onftru: 


+ A41. 


Mexaator's Bw. 7 


cane, Make S=B.Q. Ghecaul}the e. 
Longitude and ark; whey are the Jamg,ghing in 
Plain Sailing) and draw L 4; draw alſo from A, 
d, A M. and @ W. parallel toll. E. 


- Explanation. © 


LE 2 the — of 55 Lat, 
niegoa. 


W Ihe Parallel of 4} of 1 2 d. 


185 1 8 55 Merid, x. Lat. 805 J. and 


Gr. and Sa= 11270, 
ws the,x- Long. fe by Vorhin Chart. 


ercalor Ss 
4 Antegoa by Lehe Plain % 
LA LL 2 _Mercator's + 
in Pif. Th 12711 by 3 the Plain 


1 


2 1. ercafors Cl, SSW. 
CLa S the Tan 6 855 ir 8.55 W 


80 chat! it is egy the Plat hart ber, Plain Sail- 
int) is-erroneops, in the Courſe 5. 277. or half & 
Point more W efterly ; ; in the Viſtance 79 Leagues, 
nad in the meridional Diſt. Departure or Weſting 
213; Leagues, from the e or e 
in the forefaid V ſoyage. e 


Arb. 4 Caf +. diGhan Lodzade aol Cole; 5 
required Diſt, Dep". and x. Long. 


Exam. Sailing by the Log. (fince Teherday) Paria- 
tion and Lee Wa, &c. (allowed for) S. W. JN 
and the 2 4 of Teſterday was 48. 5 
and to Day by Obſervation the Ship is % Tat. 
47, 100. N. What is the; Diftauce run, Depar. 
* (or Weſting,) and x, Longitude | 9 Fe 


Prep, 


106 N gation 3 
Pre. Ws 40 0 oN 3367 ah Th 
Butt. 47 bee 3217 ca 
4 nh. es — * Th 
' 1 7 Ke x. Lat. 150 md. res 
60 © WANN N | Th 
| T7 dab tatd 1 I rea 
4 1 Sieg me 1. ee e op. 
e 5 
s d 664 wa 7 | 4-Cmb30 G 
angle ABC,by 
= 1596 Courſe an 1. 
e Wy th 
V1 ſecond C 
D Plain Fuiling. 
P 2. Make AC 
B een 
* dional *. Latitude I 
fre Y SM. (=Parts,) 
05 1:86 draw E K. 8 


(the x. L63 vlg to DB the Departure, tillit 
meet the Diſtance A De produced in E. Then i 
A D the Piſtance failed — 1987, BD- the De- 
parture, 150” and E= 324%: th K. ink, 
when meaſur'd by a Scale of equal] 4 

As Caſe 2. Plain Selling. 1 by Logar. 
As 8. C. C. F.. Lat 3 Mi- - Diſtance |. 
—8.:3 "i «45! . loom. 8. 90. —178 Miles 
2 I. 'S.C.C. -. P. x. Lat. 2+ AC. Dep.. 
— 8.33. 45. 100 8.560. 15 bea 
Jo As S. C. C.., Mer. x. Lat.: : 8. C.. Long. 
—8. 335.45 — 150 . 45 e 


As R Mer. x Lat.: T. C., „ „Long. 
1. 45 . 15.— 224 wle 
Or 


As P. x. L... Mer. x Lat.: why N *. Long. 


18 + 14. 84 . 
Sm as a TE * — 928 3 2 * 


iles 
3. In- 


— 15 224 


„ AAA Bs ea, ne an 


= * KL 
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 Mercator's Selig: , 107 


3. ee by Gunter's Scale. 5 


TheExt.2 f 58 CC. 335.457. U0 N. &. 90 Sos 
reaches 4: 2 Lat. oo. to 177857 8 N. 
The Ext 8 C. Cz 30 a5! .to$:C:562. 15 Cas 
. S 3p. * Lat. 1Ioom. to Dep. 1 50m mes JN. 


The Ext 5 Ma C3 45 to 8. C. 569. 15 5 
mnt E M. x. lat. 1 50m. tox. l * 1 . 


+ b . Caſe 3. 
Given Latitudes and Diſtance ; * Courſe, De- 
 parthre, and x. Longitude, ſailing North-weſtward 
from Cape St. Vincent in Portugal 300 Miles, 
until by Obſervation the Ship is in Lat.21%. oN. 


What's the Cour ſe ſteer d, 1 and Longj- F 


tude the Ship is in? | 
ated Preparation. | 
| e Parts Lid | 
Frm a; * N. . Þ 2702 2 35 6 


15 N. 2411 17 W 
Miles 1 45 Mer. x. Lat. 291 oy hs . 


A es X. Lat 


1. C onftruftion. 


10 „With the x. Lati- 
tude 225 = Parts and 
Diſtance 00 Parts pro- 
ect the Triangle A B C 
by Caſe 4. Plain-Sailing. 

2. Let AC be made 
equal to the meridional 

x, Lat. 291 = Parts, and 
me the * Perpendicular 
CE till it meet with 
A D. continued in E, 


i] 

| 
; 
J 
1 
ö 
1 


egen, POL! 


= So cture to x98"; and CF | 
| =255®, being rhcaſtired on the Scale of equal * 
af the Auel je BAD the Courſe,” the Fog des 
Wlan, Angle on de Chords is = 48% 35% - | Sub 


"op 2. Logarithmatical, By Cate 4. S. 
N N 2: P. x. Lat. 8. C. Courſe 
— . Ns 
to 90. is N. 41% 250, W. the Courſe fteer'd. 
. Departure 
—$.90——z00—"$:41%251——ag8%"," 
As'S.C.C. T Mer. x. Lat. 2:8. C. „ Ka. 508 

8. 48.35% 2918.1, /.—— 2375 

Lou may find the x. Longit. two other ways by 
(Caſe 2. foregoing).the x. Long. reduced to Degres 
and Minutes is 4% //. W. which added to th 
Longitude ſailed Gom . gives the Longitude the 
Mp: 3 is in, as you ſee annex d to the N 


Zy Gunter's Scale. 


TheExt. IE Rer. to P. x. lat. 1 "Fs N. 
reaches R S. 90. to 8. C. C. 48. 35! 185 


The Ext. 8. 90% to 8. C. 4%. 250%. Sines 
reaches de 2 Bit zoom. toDep' 198. 353 N.. . 


TheExt. SCC. 48. 35! .toS. C.41* 25 1 Goes 
reaches $2 ach to x. long. 25795 83%, 


Prob. 7. Caſe 4. Given Latitudes and: Depir 
ture; required Courſe, Diſt. and x. Longitude. 


. A Ship from the Latitude of 50% ocl. N. ani Lo 
gitude 5. 23. W. ſails South Euſterly till bu 
Nerarrdrs be 127 Miles, and the obſerv'd Lat. 6 
48. 3ol. North. What is the Courſe; Diftans 
and Longitude the Ship is * 


— — —— — 


— 


Preps 


Mercy dig, | by: 


wa» 1 M reparaton. 2 abt {| . 

; "47 551.08 | EE wil} Mer. Parts 9 an 
From 59 00 82 yo RP 177 2 v. 
Subt 48 30 N. 337 © 113 E. 

4 - — — 64 - debd ee 1 

1300 War u 0575 2:roW.in 
28 . 

$36, Colds I; 2 N in r Pri nic b 
en. J $33 49 VV | | 8 
Nee F. Pia Ke, 

Cunſrubl ith the 


x, Latitude om. and D 

and Departure 127. 

project the Triangle 2 

ABC, produce AB, 

and make AD = = By 

the meridional x. Lat. 

138. Parts. . a 
2. Draw DE paral- Dee 

ll to BC the Leparture and produce A C to E; 

ſo ſhall D E be = the . Long. AC the Diſt. the 
home = 193”, and the 8 = 156”, When ſeve- 


Arch of the Angle of the Courſe mea- 
110 on the Line of Chords is =S.54? 3. E for 
the Courſe required. 

Legarithmetical by Caſe 6. Plain Sailing, 

v. Lat. . Dep. . T. Courſes 
—g0c,——T, 45 275 Te- 649. cf. Et. 
As S. C. . Lep', :: Þ + Diſt. 

—8. 5%. . — 1279S. 90156 Miles 


1 r ben .by. Caſe . Plain Sailing. 
As S.C.C. -- Mer? mg eee C. Long. 5 
—8. 359. >of * 38%, 5, 74 [HT 19 Miles Or 
39. 127. which ſubtracted from 5. 23 W. Long. 
ſailed from, g1ves 29. 10. W. Longitude the Ship 
is come into. 


I judge. 


rd) by a Scale of equal Parts; like- 


— — _ — m 22 — 2 — 
(XE —-—- — 


110 je rings 31 7 
1 1 it HOY to ſet down any more Ex. 


tenſions by Gunter's Scale in this Sailing, fince it's o 
ſo obvious to a diligent Learner: If he oberg 
the General Rule, of extending the Compaſſes frony 
the firſt Term to-the third, (in any Proportion) 
will reach from the ſecond Term to the fourth 
Term required. - 

Theſe four laſt Caſes are only of uſe at Sea, 


. 
1 
1 
| 
„ 


Lat 

N Orhere we have always two Latitudes given) but r 
| ſince it is cuſtomary, to work the other Caſe q 
3 wherein one Latitude only i is given, J An, dot Tb 
omit them. A 

AAS ton He 

Prob. 8. Caſe 3. "Given one Ltd tals As 

and Diſtance ; required x: A 8s e pod — 

* Longitude, i. e. | V. 

5 5 1 pit 

A Ship from the Lal of 15 {15% Nan ” 


Longitude 17". 45 W. ſails N. E. by N. 126" 
what Latitude is ſhe in, and what's ber Eafin, 
and Longitude r _ d 


B diektion. 

1. With the Courſe 3 
33. 45. and Diſt. 12 A 
rut the Triangle A 2 bh 
Caſe the firſt of Plain Sailing 
Meth. x 

Þ The Departure and x. Lz 
titnde is meaſured as there di 
rected. Then. | 


33 by Caſe 1. Plain Sailing. 


As R „ Diſt. : S. C. C. x. Lat. 
i —8. 1 8. 56˙. I5- AD I arty ; 
or 19. 40 . Northerly. hes ; 


* 


gy s u. 111 
3 7 8 
10 ib 15 : 15 N. —926 * 

8 Add x. Latitude 1: ** Northerly. or 


£9 
n) . =Latitude 3 in 16: 55 | N—1036 
th —_ + oy, —— 
104= Mer. x: 
a at. which et off from A to D, and draw DE 
u rallel to BC, till it meet with AC. produc'd in 
85 80 mall DE be the Alteration of Longitude. 
ot Then fay; | 
As R · Diſt.: 228 - Dep. 
—8.90— 120m. 0 33˙ 45 ——67 Miles. 
As S. C. C.. Mer. . Lat.: : S. C x Long. 
— 8.56. 15% 10 
1. 9. E which Tea from 17%. 451. W. Lon- 
ptpde, the Remainder 160. 3 5. W. W 
the Ship is come into. 


r 22 


Prob. 9. Caſe 6. Given one Lat. Courſe and 
Departure; required the ocher Latitude, Diſtance, 
Ind . Longitude. SOPs 


1 Ship from the Lat. of 34 6, 300 Se. and Long. 


12% 14. E. ſails N. W. W. until her Weſting 
or n be 9m. Wi; hat Diſtance hath ſhe 


4 by —D Conſtructed, as Caſe 3. 
1 — Meth. 1. of Plain Sailing: 
And the required Sides, 


and x. Longitude mea- 
ſured from the ſame 

Scale of equal Parts you 
protracted 5 C. 


33%: 4.—69 . or 


run, and what Lat. and Longitude is ſhe come into? 


the Diſt. x. Latitude 


K Lakaritb. 


8 ASS om ge) 
Wy = * * * 2 3 


— TL 1 1 


| 
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Logarithmetic. by Caſe 3. of Plain Sailing, 
As S. C. . Dep. 8. C. C. Lat. 
—S 50. 38“.—95.—8. 39. 22.—7 8m. or 1. 180. N. 

3 Mer. 
Then from Lat. 34: 30 8. —— 2208 
Subtract x. Lat.— 1: 18 N. 


_—— 


| Rem. preſentLat. 33 2 128 — 2114 | 


— — . 


— — — 


Meridional * Lat. = 9H m. 
Which ſet from A to D, and proceed as direh 


ed in the laſt Caſe. 5 
WU. Dep. ... DM. 
—8. 50% 38“. — 955.8. 90. 123 Mlle 
As SCC. . Mer. Lat.: : S. C. . x. Long. 
8.39. 22.—94.—8. 50. 387/.—1 TFM. or 1% 
W. which taken from the Longitude departei 
from, remains the Longitude of the Ship 10%. 19 


Prob. 10. Caſe 7. Given one Lat. Diſt. ang 
Dep. required other Lat. Courſe, and x. Long, i 
Suppoſe a Ship from the Latitude of 300. 45'. 
and Long. of 15. 3ol.'W. ſails in the South-uj 
Quarter 130m. and then has made 84”. Westin 
( Departure) What Conſe hath. ſhe fteer d, au 
what Latitude and Longitude is the Ship come ini 


[PPT TTY LL... Y ox TY. .. 7 


Projected, as the fifth Car 

of Plain Sailing, Method 
and meaſured, i. e. the Cour 
as in the fourth Cate, a 
Departure, and x. LLongitur 
as in Caſe 2. of this Sari 
—_— 2 


1: 


* Logarithmetic. as Caſe 5. Plain Sailing. 
As Diſt./ R 2 Dep. 3 Courſe 
— 130 . —8. 90. — 84.80. 40% tf W. 
As R + Diſt. : S.C.C. « # Lat 4 
3 130m. —, G.. 100. or 1. 40 
SE 1 0 5 of Flat. Pes 
Then from Lat. departed 7! 45 © No, — 2449 
Take the . Lat. * 3 3 40 8. | 


Remainder 1 is * Lat. in 7 
| . >, Mend. x. Lat. is m. 125 
Then ſet off the meridional . Latitude, and draw 


51 5. of this Sailing, and the Triangle is finiſh'd: 
hen ſa 

= s 8.C: C. - Mer. x. Lat. 22:8.C. 7 x Long. 
As 8. 49% 50\—125 — 8. 30. 10'—105”.,0r 
1* he, W. the x. Long. which added to the Longi- 
de failed from 182. 8 W. gives 20% 1 57. W. 
che Long Aude: 8 

Prob. 1 1. Caſe 8. Given one Lat. Courſe and 
þ-Longitude, required the other cer 


an 


. I. 4 


. LM Io. ot; s RS 1 LEY e . 


Nad Departure. 

we) Imit a: Ship in the Latitude of soo. ool. N. and 
frim, Longitude 5% jolt. W. ſails S. W. by S. until foe \ 
and 


is in the Longitude of 6%: 551. W. I demand what 
into! 
Ci 
od! 


8 from the Meridian ? 


A Prep. From 60. 55. take 50. 
30. remains 19. 25“. or 85 — 


P · Q ĩ· - TIES 


our: for the x. Longitude. Then « 
avi the Queſtion is delineated, as 
* ; in Caſe 3. of Plain Sailing, 
i. 


Lage ; D jigs of the Cour ſe. 


Ami s Sailing. II ; 


Icke x. Longitude Line as was directed in Prob. 8. 


Latitude ſhe is come into, with ber Diſtance and 


Meth. 1. making DE equal to 
B the x. Longitude, and the An- 
gle DAE, equal to the Com- 


K 2 Loga* 
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Logarithmetic. by Caſe 3. Plain Sailing 
As 8. C. «+ x. Long. wipe 8. CG ©» Mer. x. Lt 
8.3 3.45. ——857; ——=5 6% 150.— 1285. 
Then becauſe the Ship failed to the Southwa 
from a North Latitude. 8 | 
| From the merid. Parts anſwering 509, oof. N. 3% 
Take the meridional x. Lat. Southerly = =— 11 
— 
Remains the tnerid. Parts of the Lat. the) 33, 
Ship is in 48. 37. as found in the 146 
ble of merid. Parts. . 
Then from Latitude — 0 2 CO N. 
Subtract the Lat. comę into 48 : 37 N. 


8 


PS SOS 6: $5 


Remains the x. Latitude 1: 23 or $3", 
Then make A B equal to the Prop. x. Lat.h 
equal Parts, and draw B C the Departure, parall 
to the x. Longitude D E, and the Queſtion is pn 
jected. © IP 
The Dift. and Departure is found Log 
metic. by Caſe 2. Meth. 1. of Plain Sailing, vl 
As S. C. C. P. x. Lat.. R Dift. MW 
— 8. 56% 15..— 831. — 8. 90% — 10 Mia 
As 8 C. C. . P. x. Lat. 55 S. C. Dep". 
—8. 56% 15“, — 83.8. 33% 4%. —5 Maß 


Prob. 12. Caſe 9. Given one Lat. Diſt, al - 
Longitude, required the other Lat. Courſe and Dt $. 


parture. | . 
Sailing from the Latitude of 50%. No. South-weſu: 


9 loo. having no Compaſs aboard that was gol 
but knowing, my Diſtance by the Log. to be 5" 
_ leſs than the Mexcatoral Diſt. I demand the Coul'f 
Lat. in, and Departure; the x. Longitude is N 
Miles? . | 


k i — * 


Wi 


Mercator s Sailing. 117 
1A 


With the . Longitude 

8; =Parts, and Mercator's 

Diſt. 152 = Parts project 

he Triangle ADE. By 

aſe 3. Plain Sailing, Meth. 7. C ; B 
hen, by the ſaid Caſe, *twill 2 

e to find the Courſe by the —— | 
e They. 8 —-&. 


ks Merc.Dift. .. R 7 5 K. Long . S. Courſe. 

15 27, ——95. 90 85m 8. 33% 45. W. 
Make AC = 100 Parts and draw C B parallel to 
D E, fo ſhall CB be = Departure and AB = 
Lat. Then by Caſe 1. Plain Sailing. 


D 220 IG ow. 
90 room.—8. 339. 45˙ 55 Miles 


SR Ar U + Lat 

8. 90 — 100m. 8.56. 151.—83 m. or 19.23, 

m hen from 502. No. Lat. Subt. x. Lat. 1. 237. South- 
rh, remains 48. 37. No. the Lat. the Ship is in. 
Or otherwiſe thus: We may find the required 

; Things, by only the Diſtance and x. Longitude 
Piven. | f 


Rule 1. Reduce the Diſt. into Deg. and Min. 
nd add it to the Latitude ſailed from, if you 
Fil Northward ; but ſubtract it from the Lat, 
hen you fail Southward; and that gives the La- 


r Ee 


Yer tude arriv'd in by Eſtimation. 
"NO . The meridional Parts of the two Latitudes 
55 | ibtrafted, gives the Diſtance inlarged: (AE) 


but it is too much in ſailing Northerly, and too, 
ttle Southerly, by about 6 Miles in both Lati- 
es for one Degree. | 


K 3 Diſt, 
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3 © i » 
„ 
Lat. 48 4 — 337 
Meridional «Lan fo. 105 m. 


Then, 
As Dift. pr. Eftim .. R :: x. Lon. . S. C. 
—1632*ͤ——2¼D4a 4 8. 90o—85¹.—3 1“. 150 
rn: eee 
8. 90 — 1008. 58. 45.— 86 w. or 10. 20 


Lat. ſail'd from 50 : 0 N. Mer. Pts, 
x. Lat 1: 26 8. — 3475. 


1 — 


Lat. come into 48: 34 N. —— 343 


Meridional x. Lat. m. 132 
bd Dit. :: Se.. Dep. 
—8. 90 100 —3 1%. 15%.— Miles 

We ſhall now give a Solution to a Traverſe d 
Ship and Port, in Mercator's Sailing, 


Mercator's Traverſe. 


Prob. 13. Exam. 1. 


"A DAMIT a Ship from the Latitude of (ih 

Lizard) 499%. 55!.. and Longitude 59. 25. Wil 
bound to Madera, in Lat. 3 20. 25!. Ne. and Long. i) 
45“. W. runs theſe Courſes, viz. (1.) S. S. W 7 L 
(2.) S. W. y W. 80 Leagues. (3.) W. 25 S. gol 
(g.) W. S. W. too Leagues. I demand the Bearim 
and Diſtance of the Lizard and Madera, and ol 
the Courſe and Diſtance made; with the Latitui' 
and Longitude the Ship is in; likewiſe the Bearin 


1/1 = 


AY 
2 
p 


U 2000. 


ſe of 


Lat. 350 Lgs. 


and Diſtance from the Lizard and Madera to the 
Ship, at the End of her Traverſe. 5 | 


N* 
7} | 
Preparation. 
$71 1 1 ˙¹⅛b 4 
Lat. 122 25 N. 5 2058 Flong. Fa : 42 W, 

20 3 a 

—— M. Lat. 469-3 20 

—— ene 


x. Long. 246 Lgs. 


Course S. 275. 38“. W. Diſt. 395 LgS. Departure 


184 Leagues by Caſe 1. 6 8 
2. With theſe given Things protract the Mer- 
cator's Triangle LD by Prob. 4. Caſe 1. of 
this Sailing; ſo ſhall L. repreſent the Lizard and 
M. Madera. | 
3. Project your Traverſe with the given Courſes 
and Diſtances, as is directed in the firſt Plain 
K 4 Sailing 
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8. S. W. 70 2164. 7 46. 100 26. 8 46.0] 75.41 
S. W. b. W 80 5 44. 4 43: 58 66. . 91-3114: 14 
W. b. S. go | 7] 17,6 [43 :04 88. 3j125.3]18: 29 
W. S. W. oo 6 38. 3 3 40 92. 41 57.0025: 13 


Sailing T1 _ foregoing ; and the Ship will be 
found at the Point T. ; N 

4. Draw T R, the Meridian of the Ship, ya. 
rallel to the Meridian of the Lizard LD, till it 
meet with the Parallel of Lat. of Madera 8 M, in 
R. and draw I M; ſo ſhall T R. be the x. Latitude 
or Southing, R M the Departure or Eafti 


and T M the Diſtance the Ship hath to mikey 
Madera. | 


Solution. 


Courſes | D. P. flat S. Lat. in D.W. on. long.n 


the Ship hath made 397 Leagues) 4 to 


Differences of Longitude in the Table above, tor 


22 


274. o Leagues 


— . — 


x. Lat. 11 65.0 Dep. 


I ſhall omit the Inveſtigations of the ſeveral 


_ 


brevity ſake, and leave them to the diligent 
Learner. The x. Latitude is 165 Leagues, and 
then Dep”. 274 Leagues the Ship hath made; there- 
fore by the ſixth Caſe of Plain Sailing, Meth. 1. 
The Courſe will be found S. 5 99. oo. W. and the 
Diſt. 3 20 Leagues, Latitude the Ship is in, 41*. . WM. 
401. No. and Longitude 252. 13. W. The x. La- 
titude in meridional Parts between 49% 55. 
Latitude is 237 Leagues, which ſet from L to P, 
and draw PN. (which is the whole x. Longitude 


| 


TV, till it meet LT, produc'd in Again, 
the meridional x. Lat. between 41 40'. Lat. in, 
and Madera's Lat. 3 2. 25. is 232 Leagues, which 
ſet off from T to , and draw the x. Longitude to 
Madera m, u, as before directed; fo have you fi- 


niſhed the Scheme or Projection. Laſtly, To = 
oY S oe” 


, 


7 Parallel a Selig ny 


be che Courſe (Bearings) Diſtance, and Eaſting the 

iy muſt make to her intended Port Madera, by 
pa- Cale 1. Mercator's RR 5 Thus, | 
| it 8 4-8 . 
in Ship 41: 4072755 . 14 W W. 
ade Mad. Io 2224 —15 ; * W | 
ng | 
0 91 15 2 | 31 1 E 

20 5 . 
1 141 232 Lgs. _ — By 
i . Lat. 7 Les. Mr.Lat. 150Lgs.x.Long, 
1 Then ſay, © | WES 
4 As Mer. N „ R 2: x. Long. 17. CE 
WW ——:3: Ls 45 5 e32%45 
; As SC. C. . x. Lat. „ RN . ift. 
—S$. 57% 15.—185— 8 90 219 Leagues. 
[As 8. C. C. .. . Lat. 3% 8. C.. Dep. 


8.57.1858. 32% 45/—119 Lgs E. 
Ergo; Madera bares from the Lizard S. 270: 380. 
W. or near 8. S. W. 1 W. Diſt. 395 Leagues; We- 
ſting or Departure 184 Leagues. 
The Lizard bears from the Ship Ne, 5 90. E. or 
Near N. E. by E. + E*. Diſt. 3 20 Leagues; De- 
parture 274. eagues Es. a 
Madera bears from the Ship S. 3 2. 45). E. 
Diſt. 219 Lgs. Faſting to Madera 119 Lgs. Facit. 


a. m2 out ( 


TR 


— 


— — — 
— — 


Parallel Sailing. ä 


Arallel Sailing is a Branch of Mercator's 
Sailing, it is of Uſe in Sailing Eaſt or Weſt; 
or in the ſame Parallel of Lat. It's manifeſt from 
the Scheme in Page 34, that the Meridians in- 
Ane from the Equinottial nearer and nearer, till 
che Meet or Interſect in the Poles of the World | 
N. and 85 and conſequently the Degrees of 
Longitude 


6 HB... AS. A101 MS. For ons 


9 — _— 


120 Wuavigatian; 
Longitude de gon . leſs. and leſs, the nearer you ai 
roach th e Scheme p. 87. in Which 
repreſents the Nel PS Aa Quadrant of the 

Meridian, Q A. the Semidiameter of the Equ. 

tor, and AS the Semidiameter of any Parallel of 

Latitude, which. is to the Semidiameter of the 

Equator, as the Sine of the Arch PE, to the 

Sine of the Arch P S; that is, as the Radius! i$ tg 

the Sine Complemen of the Latitude. 

Again, ſince the Circumferences of all Circles are 
as their Radius's directly, and that like Parts have 
the ſame Proportion with their Whole; it follows, 
that the Breadth of a Degree of Longitude in aj 
Parallel of Latitude is to the Breadth of a De 
gree in the Equator, as the S. Comp. of that Lat. 
do the Radius; and conſequently as the Miles | iu 
the one to the Miles in the other. 

Prob. 14. Caſe 1. 

Exam. 1. Given æ. Longitude between: twa Place 
in the ſame Parallel or Latitude, required thei 
| Diſtance. What is he Diſtance between Cage 
"0 OO and St. Mary's? 

f 0 OY W. e 
From 23: t, Maria . 
* 10: 5 W. C. St. Finc. Lr. 37 N. 


| 1 785m. Or 262 Lgs. the x Lon Longs 
n Explanation. 
FAY outward Circle re- 
preſents the Equator 
the inward theParal- 
lel of Lat. of 37% 
the Pole, p Ap! 
Meridians(of S. Ma- 
ry's and St. Vincen) 
meeting in the Pole 
of the World. # Q. 
the x.Long, and the 
the 
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u ge Diſt. between St, Mary and C. St. Vincent, LP. 
ſhich Bi the Lat. p. P the Comp. Lat. of both Places. 

the Confrudtion. 1. With a Sine of 90. (= Chord 
qua. f 600 deſcribe the Circle, & Q. 


el of I 2. With the Sine of the Comp. Lat. 53% (on the 
the BW ame Center p) deſcribe the Parallel of LAt. PL. 
the 3. Draw the Lines P for the Meridian of 


St. Mary's, and ſet off the x. Longitude 262 Lgs 
from A to Q, and from the Point O to p draw 
the Line Q p for the Meridian of Cape St. Vin. 
cent; ſo ſhall L. be St. Vincent, and P. St. Mary's, 
Laſtly, Draw P L and. it's the Diſt. required; 


ay By and being meaſured on the ſame Scale of equal 
De. Parts, you took the x. Longitude ALQ from gives 
at. 270 Leagues, | 

3 Demonſt. The Triangles, p Q and p PL, are 


ſimilar and proportional by the parallel Lines A Q_ 
and P L, or by the equal Angles in each ; there- 
| fore by Euclid. Lib. 6. Prop. 4. | | 
1. As p. A + AQ :2p P. PL. 

i. e. RS.90% x . Long. S.C.L.—Dift. 

2. A8 P. PLZ. pA +» AQ. 
1. e. S. C. Lat. Diſt. :: R S. 90%. . x. Long. 

3. As AE Q. Ap :: PL. o. | 

i.e. As x. Long · R 9.90 ; Diſt . S. C. Lat.. e. d. 


Therefore Solution Logarithmetic. 
As RR .. . Long. : S. C. Lat.. Diſt, 
8. 90—262Lgs. 8. 53% 210 Leagues. 


Inſtrumental by. Ganter's Scale. | | 

Obſerve in this and the following Caſes the | 

general Rule, p. 110. Caſe 4. Mercat. Sailing. ; 

This Caſe may be wrought by the Pen in all the 8 
Methods exhibited in Plain Sailing, Caſe 1. affum; 
ing the Comp. Lat. (the Courſe) and the x. Long. 

the Diſtance, to find the Departure, which will 

be equal here to the Diſtance in the Parallel. 


Caſe I, 


4 pay — 
, CCC —.ůTt OW — * 
— — Wes 2 hy ” 
* * o 
oe —— — — — 2 
p FR 
4 
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5 is their Diſtance aſunder in that Latitude? 


As R. Long. :: S. C. Lat. Diſt. 


the Line of Chords, and laid on the Line M. L. 


Caſe 1. Exam. 2. Two Ships 100 Leagues diſtant 
on the Equator 5, they both Sail No. alike Dip 
till they come into the Lat. of 60% No. JF} of 


Heress the ſame Data, as before, 1. e. x. 
gitude 100 Leagues, and parallel Latitude gy, 
therefore project and work as before, viz, 


—8. 90 100 l. 309, —5o Leagues, 
Here you ſee the groſs Error of the Plan 
Sailing, in which the Ships will be as far aſunder 
in this Latitude, or even the Pole it ſelf as on the 
Equator, whereas you ſee by this Sailing, they are 
but half the Diſtance aſunder, and in the Latitude 
of 809. they are but one tenth of the Diſtance aſin- 
der, viz. in this Caſe but 10 Leagues, and if (poſ- 
ſible) they ſail to the North Pole they mult neceſ- 
farily meet. 
Corollary. Hence alſo is fouud how many Miles 
make a Degree of Longitude in any (Parallel of) 
Latitude; by which the Table following after the 
meridional Parts was made. | ; 


Caſe 1. Exam, 3. Fon the Equator 60 Miles 
makes a Degree of Longitude, how many Miles 
makes .a Degree of Longitude in the Latitude of 
$0 Fr: | 1 

As R. Equin. Deg, :: S. C. Lat. .. Paral. Deg, 

— 8. go——60”. 40 — 38, 57 Miles 

By the Plain Scale; Thus 
The given Latitude (as here 50%.) taken from 


(Miles of Longitude) will give the Miles of a De- 

gree of Longitude in that Latitude, in This Cale 

38,5 7- as before. 

" Now if you would turn Miles of Eaſting or 

Weſting into Degrees of Longitude, it's done 

by this Proportion; Table 15, As the 1 * 
N Mules 


. 


| ihe | * we 
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Miles, for the Latitude you fail in to 19. fois the 
Miles you have failed to the Degrees of Longi- 
tude; thus, _ . hs 

Suppoſe you fail 150 Miles in the Latitude o 
60. the tabular Miles is 30. Then, 
As 30". ++ 1%. 1; 150", . . 59. = 100 Lgs. and con- 
trary; to convert Degrees of Longitude into Miles 
of Eafting or Weſting. Say, 7 
As 19. ++ 300”, x Long. :: 30m. P. M. . 150. Ea- 
ſting or Weſting. 1 

By the Help of this Table, may all the Caſes 
in this Sailing be reſolved, which J leave to exer- 
ciſe the Ingenuity of the young Student. | 


Prob. 15. Caſe 2. Given, two Places in one Lat. 
and their Diſtance ;, required their x. Longitude. 
Suppoſe a Ship ſails Weſt 210 Leagues from Cape 
St. Vincent, What Longitude is ſhe come into? 
This is only the firft Caſe inverted therefore ha- 

ving deſcribed the Equator with a Sign of 90%. and 

| the Parallel of Latitude of C. St. Vincent, with 
the Sine of its Comp. 532, alſo drawn the Meridian 

2. Q. Set off 2 10 Leagues from L to P. and draw 

the Meridian p & the Diſt. Line L P and the 

x, Long. QA, which meaſur'd on the equal Parts 

5262 U | 

_ . Togarithmetic. | 

As S. C. Lat. Diſt. :: R + +, x. Long. 


9 8. 53% f 210 —8. 909.— 262 Les. 


es „ Þ 
To Long. Cape St. Vincent — 10: 35W. . g 
Add x. Long. 262 Leagues or — 13: o5 W. bs 


Sum is the Longitude the Ship is in=23 3 40 W. 


This Caſe may be alſo work'd by the Pen, in all 

the various Methods of Plain Sailing by Caſe 3. 

ſuppoſing the Courſe there as the comp. Lat. = 
| 6 rar + £- 112 Wo 1 HS 


1 
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the Departure there as the Diſtance in the Parally 
here, and the Diſtance found there ſhall be equl 
to the x. Longitude here, 


Caſe 2. Exam. 2. Two Iſlands (or Head Landi) 
are in the Latitude f 70. 100. No. Dit. a 
der 250 Leagues the Eaſtmoſt Iſiand is in Lon, 

of 15% 3ct. W. What Long. is the Weſtmoſt Nau 
in Project, and Work as before directed. Saying 
As S. C. Lat.. Diſt: R . Long. > 
— 8. 19% 50.250 l.—8.90—737Lg8. or 36% 17, 


Then tothe Long. of the eaſtern Iſle 15 30 W, 
Add the x. Longitude . 36: 17 N. 


* th th. 


Sum is the Long. of the Weſtern Iſle 51 : 47 W. 


Cale 2. Exam. 3. Two Ships are in one .Latitud 
of 40% No. Diſt. afunder 300 Leagues; Ihe) bu 
all South the ſame Diſtance, Till they come under 
© the aquinoctiul; I demand their Diſtance aſiuniet 
there? uni if the eaftermoſ# Ship, be in the Lon 
'0f 20% 15“. W. the Fun being on her Meridian, 
I hat Longitude and Hour of the Day bath tit 
do ſtermoſt Ship ? V 
The Longitude or Diſtance between the Ships 
on the Equator, is 3 92 Leagues, or 1929. 300. found 
as in the laſt Example. i j 
: O 
Alien to the Longitude 20: 15 W. 
Add x. Longitude 19: 36M. 


Longitude Weſtern Ship — 39: 51 N. 


No ſince Longitude and Time, are both rec- 
koned on the Equinoctial, and that every 15f 01 
the. Sun s l iurnal Motion in the Heavens is | equal 
to one Hour of Time on Earth; therefore divide 
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.-x Longitude between the Ships by 15, (a8 be- 
on) and the Quote gives the Differcnee of Time 


Ween _—_ . 
5) I 1 | Divide by che Ratio of 


66 


55 + 55 142 


ma 3 
— 


— 


is 1 Hour, 18 Min. 24 
I ſeconds of Time, which 


mains 105. 8 36), the 
Hour i the Day by the Weſtermoſt Sip, mes 
it is Noon by the Eattermoſt. 


[i *E 4 


Diftante of 'two Plates in the ſame Lat. required 
the Lat. Sup 255 
210 role, and the x. Longitude be- 
tween them is 46 62 Leagues; I N > what 


Latitude they are in? 


For the Projection, ſee the N to the firſt 
Cafe of this Sailing; wherein, having deſcribed 
the Equator with a Sine of 90. ſet off the x. Lon- 


the Iſlands. p A. and pQ. 

2. Set off the Diſtance 2 10 Leagues or = = Parts 
from A, to d, and from the Point 4 draw d L pa- 
rallel to the Meridian 2 E, to cut the other 
Meridian p Qin L. 


(the Parallel of Latitude, and draw the "Viſtance 
PL, which ſhall be equal to ZE, and 2P=pL, 
the Comp. of the Latitude required. Which is 
meals © on the Line of Sines. | 
Logarithmetically. . 

As x. Long. N :: DUH „ 8 

— 262Lgs 46 90 3 'Lgs—- 53% which 
lubtr. from 90 gives the Lat. of the Iſlands 37%. 
N.. if they are ſituated in the Northern Hemiſ- 


phere. 
Caſe 35 


155 i. e. and 3, the Quote 


„ uber; from 12 Hours, re- 


Prob. 16. Caſe 5 Given . Longitudy ae | 
N e i diſtant Aer 


gitude 262 Leagues, and draw the Meridians of 


Laftly, with the Diſt. p L, one Foot in pb. ſiveep 


- 
4 
3 
. 
. 
> 
- | 
1 
- 
- * 
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Caſe 3. Exam. 2. Two Ships on the Equatii 
400 Miles from one another, both ſail direth 

North - alike Diſt. till 55 are 150 Miles aſus 
der ;- what Latitude: are they in? | 

BB) the Logarithms £ 
As x. Long .. R :: Dift. .. S. C. Lat. 
2400.8. 90“. —1 50 — 67.5 9“. requird 

There are other Varieties in this. Sailing; 280 
two or more Ships, or Places in different Latitu 
which J forbear to mention, becauſe theſe are ful 
| ficient for the Navigator's Uſe ; however for thi 

ſake of the Curious, I ſhall exhibit Variety d 

Projections in Parallel Sailing beſides the foregoing, 

Examp. Let the Parallel Lat. | 
be 37% No. and the ». Long. 
2 as in the firſt Caſe 
of this Sailing, 1 

Projection. 2. By Plain Tri- KY On, Fog 
angle with the Comp. Lat. 53% /97 9 
and x. Long. 262 Leagues, pro- 2 B 
ject the Triangle ABC as direct- 
ed in Caſe 1. Meth. r. of Plain Sailing; ſo ſuul 
the Perpendicular B C, be the Diſtance in the Px 
rallel requir'd: | LG ak 


Projection 3. 


1. Make AB = B E 


Chord 60. and erect 
the Perpendicular BC D 
equal to the x. Longi- 
tude and draw C A. 

2. Set the Latitude 
372. on the Arch of 
600 from B to 2. 8 

3. From the Point u 
draw DE Parallel to A 
the x. Long. BC, to | 
cut A C in E, ſo ſhall DE be the Diſtance re- 
quired. Pro- 


- 


es 


3 Sailing. * 27 : 


18 2 


1. Make A n 
5 Chord of 609. 
and 1B = the 
Double thereof. 
2. Erect the Per- 
pend. BC which 
+. alike. =" he" x. 
| Longitude (262) 
IE od 
the Line CA. 
Chotd of the Lat. 5. upon the licks or ſweep 
off 60 both Ways 112 n to S and t, and draw the 
Chord Lie Sr, to cut the Line AB 3 in d. 
4. LD. 22 Ad. or AD Sihe Double 
of 1 * 


Key 2 


2 8 


y, From the Point D draw a Lins Paral- 
jel to A Ebua AC in E; ſo ſhall the faid Line 
DE be equal to, the Diſtance- ſought. 


. 8 * | 

3 Wt ha A l. Dt tche Line 
| AB, and make A n 

— Chold of 60%. 
and AB double 
n thereof, ſveep the 
Ach B. C, Which 
make equal-to the 

x. Longitude 262, 
and draw the Line 

19s and C A. 

| . Deſcribe the 
y a of - 609. and 
on it both Way ys from 1, ſet off the Chord of che 
Lat. 37% and ws" tn Sz, and make 


AD equal to the double of A d (as i in the laſt 
Projection, ſweep an Arch from D to E, and draw 


D E, . is the Diſtance requured. 
L Pro- 


| 
; 
| 
| 
| 


Pore k 1 


N. gation 5 1 
 »Projetfion „ 


tude 
ndicular to A 
50 Ser of half the x * 131 1 
4 ftom I to B and C, and dra th 

A and CA. 
"Laſtly. Draw the Chord Lie DE; fol n1 
amen, | 
7m; Projection 7. 

Make the po G: AF 4755 


* 


and draw the Lines or Radius's AF=AG —AH 


Al. 
2. On the der or angular Point A, with hall 
4 „Long. 131 Lgs - Parts. Sweep the Semi ci. 2 
cle BNC. which cuts the former Radius's AG 5 
and AT in the Points D and E. | 
Laſtly, draw the Eine D E, which is the Dit 
required. 4 
we may alſo v 22 Pioportions i in the ſecond E 
Projection, as is ious to thoſe that work, by 
% making 
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mking each Side the Radius in a Night angled 
plin Triangle > As for * whore is is 
R Long. AC:: 8. C. Lat. <A-DiR. BE. 
'' * I may 2 Secondly 
As Sec. Lat C x 2 * + Diſt. AG 
| Or Thirdly, L 
Ser C Lat. A x Long, ?: T.Lat » Dit. A C. 
To conclude, the 2d Caſe. of Parellet Sailing, 
nay be wrought by the Pen in all the Methods by 
Caſe 2. of Plain Sailim; by taking the Lat. for the 


le of the Courſe, and the Diſt; in the Parallel 
"uy v. Lat. and then the Diſt, in Plain Sajt- 


will be equal to the v. Long. required rye [ 
oY in Fong 245 ve of Parallel Sailing, 


the x. Long. 33 the Parallel,” Dr = 
Dift. and . IO to 2 Courſe; which here is 


the Parallel Lat. it may be folv'd-by. Caſe 4. Plain 
þSailing, according } to 5s S ehe by the 
den only. 

an ches c eco asche : 
x * H A P. IV. 
Hh 1ddl 4 Latitude Hallig. 


FE AR a Method of Sailing nearly agreeing 
(ER | with Mercator”s, | performed without a 


* Tabte of meridional Parts (and . 


. be wrought by the Logaritinis, Gu 
ci 1 Scale, or any of oh Metfwds by the” Pen 


in Plain Sailing.) Some ingenious. Artiſts have 
obſerved; that this Sailing will ſerys Without any 
confiderabte-Error, in Tae of 40 Miles, 

between the Fquator and the parallel Lat. or 
30 Degrees; of - 300 Miles, between 30 and 
60 Degrees, and of | 450 TRE as ue have 
"IP 


430 - ee 8H 


ary Occaſion ; therefore ſufficiently cult to ful 
the x. Long. in any 24 Hours run; and whore, 
was the firſt Author of this Sailing, he ought 9 
be had in Eſteem for the Contrivance, whic 
is thus: Having firſt taken an arithmetical Man 
between tlie two Latitudes ; that is, by addiy 
the Lat. you fail from to the Po you are in (or an 
bound to) half that Sum ſhall be the Mean or My 
Latitude; then ſay by this Theorem or Propos 
tion; As the S. Comp. Middle Lat. is to the Dey 
(or Miles E. and W. ) ſo is R S. 90e. to the 4 
Long. required. Now if you change but th 
Name of S. Comp. Midd. Lat. to S. C. Paralld 
Lat. and of Dep. to Miles, of Dift. Eaſt or Wel 
in a Parallel, the Proportion is the ſame with th 
ſecond Cale. of Parallel Sailing foregoing. Then 
are other Proportions in this Sailing, winch we wil 
Mew a little farther. 
J ſhall here propoſe the fame Queſtion, as I di 
in the firſt Cafe of My: 
4 LE cator's or Wright 8 oor 
5 - ing, Vil 


* | 8 br Caſe 1. 

Ys J demand the Coutſ, 
Diſtance, and Deput: 
ture (or Weſting) frm 
the Lizard zo Antego:! 


2 


| Preparation. 1 

EI? 2 f e EA 
Sum 67 1 „Long. 56: 56:21 
Smet 4 > 1 


— 4 


Comp. Mid. Lat. 6:25 
Difference = 32: go; Lg. Lat. Pi 
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of Plain Sailing, with the Comp. Midd. Lat. 560. 
51. (as Courſe,) and ». Long. 1127 Lgs. (as 
Piſt.) prgject. the Triangle CSM. 

2. CS. being continued, make SL equal to 


Lizard, M. Madera, the Angle SL M the Courſe, 


zard to Antegoa; all which may be meaſuced by 
the Chords and equal Parts, as I have ſufficientl 
exhibited in the foregoing Problems, to find whic 
Liarithmetic, in the Triangle CS M, C. and 


Meth. 1. Plain Sailing. 

As R. . Long. 8 8. C. Midd. Lat.. Dep-. 
—8 90— 1127. ——8. 56%. 25. ——939 Legs. 
Then having the x. Lat. 653 Lgs. and the Dep. 
939 Leagues, the Courſe and Diſt. may be found by 
by Caſe 6. of Plain Sailing Thus, 

As x. Lat. R 2: Dep. - T. C. 
—653 l. — I. 45%. —939 1. —8.5 C. 11. W. 
As S. C. Dep'. :: B Diſt. 

3 55% 11.—939 l. —8. 90.1144 Legs. 
Here you ſee, this is but 43“. more Weſterly in 
the Courſe, 20 Leagues in the Diſt. 25 in the 


two Leagues in a Hundred too much; yet nearer 
to Mercator's or the true Sailing by 188 Leagues 
n the Weſting, and 59 Leagues in the Diftance 
run (of this Voyage, which is ſo much Weſterly) 
han Plain Sailing; but when your Courſe is more 
Southerly, as in a Voyage from the Lizard to Port a 
Port, Lisbon, Cadiz, the Streights Mouth, Canary, 
or Cape de Verd Iſlands; the Diff. between this 


nd therefore much ſafer to truſt to than Plain Sail- 
. L 3 4 he 


* 


prijection. 1. Draw CL for a Meridian, or 
North and South Line; then as in the firſt Caſe 


the x: Lat. 653 Leagues, and draw L M. the 
Rhumb-Line or Diſt. So ſhall L repreſent the 


LM the Diſt. and 8 M the Weſting from the Li- 


WCM to find S M. the Departure, as in Caſe 1. | 


Dep". in above 1000 Lgs. run, which is about 


Method and the Mercatorian will be very ſmall ; 


— 


— — 


„ A Nn 
——— nn. 


-—— — m— wv 9 = _ Y "ow : & A = = F 
——- 4 T Ys 2 33 — P . yo b 
3 2 = A - 8 4 IC EAN = 
AE AS . 
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Ihe working the Proportions by Canter's Sal. 
in this Sailing will be found very eaſy to the 
Learner, if he obſerves the general Rule in Pag 
119, Caſe 4 Mercat. Sailing. 367% 

| Likewiſe this Caſe may be ſolved by the Py 
only, in all the Methods propos d; as in Caſe if 
and 6th of Plain Sailing; Arithmetical foregoing 


. Caſe 2. Given Latitudes and Courſe ; required Dj 
ftance, Departure, and x Longitude.  _ 
Sailing from the Lat. 48: 50 N. and Long. 7e 10 
W. 8. W. by W. until by Obſervation the Ship is i 
Lat. 37 :ü 100: Ne. What is the Diſtance run Weſt 
ing and Long. arrrived in? eee 


. 2 
Preparation. 

48: 500 Dep. RY : 11 

47 10 Obſervat. / 
1: 40=100® x. of * ) 


48 :z Sum, or middle 


Projection 1. by Caſe 2. Plain Sailing confſtrult 
the Triangle AB C; with the 
% Courſe 8 56°: 15 Wand x. La. 
7... L100” given. 
. B 2. make the Angle BCD, . 
iI qual to the middle Lat. 48:00 
and draw the Line C till i 
meet with the x Lat. A B pto- 
duc'd in D. So ſhall DC be tix 
D Long. and the Angle BDC 
the S. Comp. of the middle Lat. 
Operation by Logarith. the ſame as in Caſe 1 
Haas! . ĩ ͤ EY 
As 8. C. C.. x. Lat.: : R. Diſt. run 
833 - 10⁰. 8. 90-178 Miles, % 


ot 
* 


9: 07 = Sum or mid.“ 


Middle Tat: Sailing. 1 3 
As 8. C. Late: 8. C 5 Der es. 
8.330 47 1 *.15 —150O 

*. Long. ae - of Plain Sailing. 
lan found 9 Diftance i. n | 
As 8.C.mid. Lar: Dep. 2 : R » Long, Weſt 
—8. 429: 00' — 1 50S, 990—224 Miles, 
| aſt e with Cake 2. Aercat. Sailing. 


Cale 3. Given Lat. and Dip. required Comfe, 
Depart. and x. Longitude. 


* 


rriugal, 300 Miles, until by Obſervar the Ship 
bund in the Latitude of 419: 0 N. What's 


e Courſe ſteer d, Departure, and Longitude the 


| Ship is in? 


| Preparation, 
11*: 00) — Obſery'd 45 175 W. 
12 15 C. St. Vincents 10? 235 W. 


3.455 225 diff. of Lat. 14: 50 W. 


> 


Coanſtruction. | 
1. Within the Diſt, zoom and &. 
at, 225m. make theTriangle ABC, 
. Cale 4, Plain Sailing, continuing 
> Meridian A B at pleaſure. 
$ Make, (as in - laſt Caſe) 
e Angle 'DCB= middle Lat. 
5 47 And draw C D for the 
Lotz. 


Logorithmetical, by the 15 and th Caſe of 


2 Sailing: 


As Diſt. R :: Lat. . . S. C. Courſe. 


4 


Sailing North · weſtward from Cape St. Vincent in 


3000. 8. 90 228. 48⸗ 35 C. N. 4125 ay 


- — — — — — * . — — 5 i 4 _ 
v SR 471 . * "ITY * mh - art — - * 8 0 - * N 
rr 23S A 2 ASK ASD,” 
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As R Diſt. : S. C. Departure 
—8. 90 — zoos. 41 55 21982 Weg 

As 8 C. mid Lat... Dep. . R.. * Long. W. 
— 8 50 53 — 98S. 90—255 Miles 
Or thus, by Prop. 1. of Oppoſite Sides and Ar 

gles, in Page e 28, Rule f Sines. We 

As S. Side AC: 28. A. Side DC. i. 

As S. C. mid. Lat. + bs Diſt. 22S. Courſe . x Long 

— $.50%;53! _ 255m 

r 

As L. C. mid. lat. Dep.: 80. mid. lat. «+ Long 

——T.—50%: 53 —198—Sec. 50%: 53 —255 ®, 
Note, The foregoing Caſe 2. may be,workdby 

the Pen, by all the Methods; as in Caſe 2. Play 

Sailing.” And this 3d, by che 4th and zd of Plan 

Sailing Ae Long. here is = 4: 15 N. 


which add to the * n gives KY 
+] Longitude. 


Caſe 3. Given Latitude and Dial requird 
Cour ſe, Diſt. and x Long. 

Saiting between the N. and E. from the Lat! 
of 45% oof N. __ . 14: fl. till Pm it 
the Lat. of 46: N Obſervation, and 
fifty Miles to the * „ez demand the Cour 
ſteer d, Diſtance failed, and N come into 


Prep, The x. Lat. is 89 m. and middle Lat. 4% 


E found, as in the three laſt Caſes. The 
or | 


Projection. 
1. With the Lat. 89" and po ; 
| Projett the Trizzte ABG 
C by the 4 Caſe of Plain 2 
Make the Angle B C 
midale Lat. 45%: 44% and din 
Cb for the x Long. as before. 


Oper 


2 


Ad Latitude Sailing I 35 


ation by Log's ;, as Caſes 6th and: ;dof Plain 
mn Meth. "ns 


As x Lat. 


2 98 .—— 1. 


:* Departure AT Conte; 2 
45 — 59. — No. 3143 5' Eaſt. 
As S. C. .. Dep, :: . Diſt. 

— 1:5 —59—8. ant Miles. 

As S.C.mid. Lat. Dep.:: R - # Long, | 
—8.44* 16 — 59g 8.90 84 or 1: 24 E. 
Then Long. 14 J- Long. 15: 24 ers 2 W. 
the Long. the Ship 1 is in. 

To find the & Long. (for any 24 hours run) by 
the Traverſe Tables. Having found the Comp. 
of the middle Lat. for the two Latitudes, Gr 
poſe of Yeſterday and to Day) much let be as 
in the following. 

Examp. S. C middle, 44: 161. but 44 is = 
neareſt whole Degree, which is near enough; an 3 an 
Departure 59”. to find the x Long. ; 

Practice. Find the Com Ty. middle Lat: (44®) 
amongſt the Degrees, at the Top or Bottom of the 
Table, and 5 it, if you find it at Top, or a- 
bove it, if you find it at Bottom) in the Column 
of Departure, find your Departure, and right 
againſt it, in the Right-hand 5 (of x Long.) 
is the x Long. If you cannot find the Departure 
in the Column exactly agree with yours, break it 
into two Parts, and take out for both theſe Parts, 
at twice, under the ſame Degrees and the Sum of 
the two » Longs. found will be the x Long. ſou * 

Examp. Let the Comp. middle Lat. and 
parture be as above; — find 38,2 (—59= bo | 
20,3, in the Column of Departure ; againſt 
which (in the Column of x Long.) ſtands 55, and 
30, which added together makes 85m. for the x, 
of Long. fought. 

This 4th Caſe of middle Lat. may alſo be 
wrought by the Pen, in all the Methods, by Caſe 
eth and Ar of Plain —_ Arithmetical. The 

ele 


"oat - "1 Nagathonsy 1. 
heſe four Caſes all chat are aſGul i 
Pls ſour Ca > Reck koning at Sea. a6 

the other Caſes which are leſs uſeful, I thall on) 

inſert the Data and Quæſita, with the — 

Proportions for finding what is requir d, and leare 
the 8 for the Learner” $ Practice. ITN 


q. Given one Lat. Courſe pos Dip. regu 

| the 5 OY: Dep. and x 
has THE. 1 
as ® 6 2 t. 
As B. Por de 


| For the x. 
As 8 C. mill, Lat. Pep. : 


Caſe 6. One Lat. Ch md By ey. Of 
Lat. Diſt. aud x Lang. raguir d. e 0 


As S. C. Dep. : R. Diſt. 
; 8 e r n 
As 8. C. midd. Lat. Dep.: 22 4s * Long. 


Caſe 7, Given one Lat. Diſt, and Dep. required 
aber Lat Courſe, and » Long, 
| 1. Por the Courſe. 

1 : Pep. 8. Courſe. 
2. For the x Lat. 
S. C. . Dep. : a Nr 
For 25 


As S Cad Lat. +. Long 


Cafe 8. Courſe, Dep. and x. 2 given. mew red 
both Latitudes and Diſtance. 

95 1. For the Diſtance. 

As S. C. . Dep; KR . Diſt, 


2 For 


Modale,Lat. Sailing. 1 37 
2. For the . Lat. | 
4s 8. C. 2. Dep. f: 8. C. C. .. ». Lat. 

3. For the middle Lat. 
As x. Long. . R:: Dep. . $C. midd. Lat. 
Then add 2 the x. r to the middle Lat. 
(when found, as above) the Sum is the greater 
Lat. And ſubtracting the » Lat. from the-mid- 
de Lat. the W | is 5 CER Latitude re- 


| Caſe 9. Given middle Lat. Courſe and Dif. 'e 
"fad both Latitudes, Depart. and x Long. 


1. For x Lat. and conſequently both Latitudes, 
| As Radius to Diſt.: : S. C. C. . . „ Lat. 
Then find both Latitudes; as in Caſe the 8th. 


2. For the rture. © 
As R Dit. 2: SC. Departure. | 
3: For the « Longirude. 


As 8 C middle Lat... . Dep. 7 . x Long; | 


Caſe 10. Courſe, Dip. * x. Lo given 70 fu 
both Latitudes and 3 7. 


For the middle Latit. ge” 
. Oe: © . S. C. midd. Lat 

2. For x. Latitude. 
As R. . Diſt. 7: 8. C. C. —. & Lat. 


— + oO SS E29 
- 


we 
« © 
PS 


3. For the Departure. 
1 ws Dit: : S. C. eparture. 


Caſe rr. Given Courſe, x Lat. and * Log fo 
find both Latitudes, Diſt. and Departure. 


. As for the middle Latitude. 
hot oat” T. C.: * Lat. . S. C. midd. Lat. 
By * Lat. 0. midd. Lat. find both Latitudes; as 
In Caſe 8th. 


* 


2. For 


tal eee 


As S. C. C. x Lat.: N Bin. 


3. For the Departure. 
As SCC. * Lat. 7:8. G Departure. 


. Caſe 12. Middle Lat: 0 ve” _ * e gin 

| to find both: Latitudes, Diſt. and —_— 
5 n För x Lat. 
As T. C. 2 Long. :: S. C midd. Lat. . „ La. Wl -- 
Then find Diitance and Departure, as in Caſe ro po. 


a 


Caſe: 13. Given one Lat. Departure, ad x Low, 
ended the other Lat. Courſe and Diſt. 


— this we ſhall give a Projection and Sorin 
in Numbers. 

» ExamPp. Suppoſe a Ship fails between the North 
and Eaſt, from the Lat. of 48: 50 North, until 
her Eaſting be 150. and he hath differ d her 
Long. 224”. What Courſe hath ſhe: ſteer'd, and 

how far; = what Lat. is ſhe arriv'd in? 


Projettion, 

Fr | 1. Make AF= 
EK the & Long. 224. 
_ vo 7 1 AD Sthe Dep. 157. 
2 +" 5g 2. Make AG oy 

E 5 and FG, each the 
D Ng; 2 + bye" 4 5 Sine of 993 and 7 P 
„ „ ſtom the Point 
2 i 3 „ D E, parallel t0 F 

f ; —(C G, = ſhall AE. 


be the Sine Comp. 
_ the Ship is in. 
. Make "A B e 

ual to the Lat. given; and this a. and BC, 
= Dep. required, equal to AD; and draw 40 
and it's the Diſt. run required. 


Loega- 


it, 


I; 


m_—_— 5 mm gf 


= Ee tal. 


3 e ee 3 0% 

Whoſe Comp. to 90%. is 47/57, the Lat. which 
taken from the Lat. departed from, remains 53". 
x Lat. Then by! Caſe Plain Sailing, 


As + Lag R :: Dep. T. Courſe. 


As 8 C. Dep.: ** R. Diſt. 
8 70˙ 35 ese TUM 5 b 


4 © 7 J 
Proceed we now to thew 428 cher 'V les 
ties of Projections in middle Lat. Sailing, to, 

the curious Learner, .. 


Fer En Lets Lal be 65 1 who 


Lung. 1127 Lgs. the middle Lat. 335 : 35!, and 


its Complement 36: 25 (as in the firſt Caſe of 


this e 70 W * . 


8 middle Lat. 56: 57 
= | and draw the Line A 


| Is to the x Long. 1127 


Les. 
Se Let fallthe Perpendiculdr DE, do tall DE 


be=the Departure. 


iD, Erect the Perpend. B C, which make equal 
| 15 


D, and draw A C, the Diſtance run, and 


1 | | Pro- 


"Middle Laine ar. 139 | 


— -A rise N. 70: 35ᷣFat 


E D, which make equal 


— Th A - — 
BOY rn 
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. 722 1 FA. re 9 Point 
. TR 4 i . et e Pe 
. Ger D. B. Nr 
* Produce B D and make BA= the K. Lat 
9 75 es, and draw A C the Diſt. ſo ſhall the 
be the Coirſe, and BC ly AR 


> EP mRO » 


Es wi as nia 4. 
dan r Aebi Make AB = 2 
1 Ade regie 


and erect the Per- 
pend. BG which 
LL - mnake=the x Lot- 
gitude 1127 Lys 
I and draw GA 
y FR 2. Make AD 
B the Sine of go". 
and A f the dine 
K of the * 
t. 569. 25˙. Allo 
Ree Fer berger, D E and F h, cutting the 
* AG i 5 8 
aſtly, Make * to f 7 ſor the Depar- 
ture, and * the I iſt AC Hh ſhall the Triangle 
be finiſhed. - 


© = 


Pry a 
BD OY Y WPF Ld 


" ” 


* 
* * 4 - 

o ; . „ © ® $ 8. 1 
7 ö C* os * = * # * 70 1. = 1 be 
— by ' - 

$ « s a © = 

c [ 
a 4 F 4 * 
— 8 >. * 4 


. * 


1 Pg FOR 
1 B 1. Draw the 
-* Meridian O B, 
7 n from the 
" Port A make 
| GY or): AB= 


3, Make 46 
= the Comp. of 
che Gps (Þ 


7 equal; 

cen x ebend. AD 
parallel * ret. 01 * 1 
= the x. L eee 


Wen al HM 
the Angle 


nf K G to cut H M in 
Laſtly, Draw BM. he 
be the ep c. and the a Le AD 
of the Courle ay Mr my 

| Projection 61" | 
1 With 90 of the Line 
A of Sines deſcribe. from A the 
Arch DO equal to 1122 Lgs. 
b. Make Am the 8. Comp. 


Midd. Lat. 56 251. (from 
the ſame Line of Sines) ad 


Departure. 


3. Make AB the-. at. 653 Leagwos, and 


ereck the Perpend. BC equal to the Weſting wa, 


and draw x G which lt be the Diſt and _ 
Angle B A C the Courſe my 2 


Middle Tar: ling. ht 


deſcribe the Arch m u, then $5 
draw A, and mn, ſo ſhall n be the Melting or | 


Tl Pro« 


142 Nvigatum; 1 
ON N 7. 


. Make Ah 

cad the Meridian) 

5 to the x. Lat. 

7 653 Leagues. 

ths. df 2. With the Comp 
Midd. Lat. from & 
Sines, ſeep the 

Arch GH, and on 
it lay 3 the a. Lat. 


ä | i 326 4 Leagues fron 
G to Hand Ata A H continued. 


. 2. With 900. off the Sines from A deſeribe the 
Arch I K. 8 
| Lay 1 K twice upon the Meridian from A 
toÞ, «RB ere& a Perpend. BC equal to the a 
Long. 127 Leagues, and draw the Line AC. 
hay — D draw DE the Dep. Paralld 
whe. "> that AE be the Diſt. and the Angle 
DA E. the Courſe 175 | 


Projection 8. by Semicircle. # 
E 1. With a Chord 
f olf 609. deſcribe the 
; D FEY Semicircle A MO, 
and croſs it at right 
i» ii Xn Angles with theLine 
[B : MN. 
'26 Make A B * 
qual. to the x, Lat. 
653 Legs, and ereft 
the Perpend. B C. . 


— 


3. On the Semicirde AMO ſ off the Midd. 
Lat 33% 35\. from M to J and from M to E, 
and > +0 the Chord Line ILK, and ſet off the 
Diftance L M from A to D, and from B to E, 
and on E erect the Perpend. EG equal to the 


*. Long. 1127 Lgs, and draw G D, which cuts 
the Line MH 


TE in-N, | 
Laſtly, 


Oblique Sailing. 143 
Lallly, Through the Points A and N, draw 
he Line AC to cut BC in C; then is AB the 
Lat. EG the ». Long. the Angle BAC the 
ure, AC the Diſt. and B C the Dep. ; 
We have, 48 Cure 8 of this Sail- 
ing, exhibited four different Ways of finding the 
3 Long. (in any Days Logg) viz. 3 by the Lo- 
carithms, and 1 by Inſpection in the Traverſe 
Tables, we may alſo deduce another from Proje- 
dion ath foregoing, 1. e. * | 
ASC. Midd. Lat. + © No Lat. 5 © +» . Long. 
| N Demonſtration. „„ 
p For, As AB. x. Lat. Af S. C. Midd. Lat. ſo 
is BG the ». Long... DT, which by Conſtru- 
con is always equal to fe, the Tangent of the 


AAB.. Af :: BG fb(=DT) the Tan- 
gent of the Coutſe. 3 


any three Things being given, the fourth may be 
found by Euclid. lib. 5. Prop. 14 and 16. and Corol. 
always obſerving to make the required Term the 
fourth in the Proportion. 


22 * „* 2 — 


— 


2 * 5 a — * 
* 3 TE . 
| d - 

Es 


- Oblique Sailing, : 
2, Oblique Plain Failing, or Oblique - Angled Plain 
 *.,. .* Triangles applied to Sailing. oO 
Pon Sailing I ſhall omit the ſeveral uſeleſs 
| Queſtions that are generally propos'd, and in- 


bert only ſuch as may be of Uſe to our young 
Navigator. 77 | 


to one of them, to find the other two Sides. 
Exam. Sailing along the (Englith) Shore W.S.W. 
Iſet a Head Land, by the Compaſs (ſuppoſe the 13 
DRY Tae Zar 


And ſo by inverting the Proportion, or Canon, 


Caſe 1. Given the Angles, and a Side oppofte 


* 


144 Navigation; 
zard Point) and ind. it to bear off my Ship, x... 
b, W. running (by the Log the ſame Gourſe) 25 Mil ©: 
finds the ſaid Head Land to bear N. 3. E. 7 9 
how far this Head Land was from the Ship at 5) 
aud laſt Setting of it?: 5 
„Con 


g N | g 
— . 
4 
— þ — ; % 
4 "4 — 0 
ad =- 
- * 0 
, 
* > - 
- 4 - bd F 
. - 
* . 
, „ 
. 


* 
- 
* 


e preſent _ th 

J Nee 
W. the Weſt, and E the Bal 
2. Set off 5 Points from the Rhumbs or 365 
157. from the Chords, from N to L, and dray 
Dummy Tar” TT > I" 
3. Set off 6 Rhumbs=679. 3o'., on the Chords 
from / to 8, and draw © S the W. S. W. Line, 
which make equal to the Ship's Diſt. run, 25 Miles 
4. Lay off 1 Rhumb or Point = 116. 15. from 
N to B, and draw the N. by E. Line B C. 
Laſtly from S draw S L. parallel to B C, (by 
Prob. 5. Geom.) to cut OL in L, and you have 
formed the Triangle © SL, in which is given the 
Angle 8 O L, viz. from the N. W. by W. to 
W. S. W. 5 Points = 56. 15". and the Angle 
OSL from N. by E. to E. N. E. which is 5 Points 
== 56%. 15“. alſo, and the Angle © LS from the 
8. by W. to 8. E. by E; that is 6 Points = 
1 2 Ie ; 67% 


— 


67% 307+. likewiſe 'the Side Os oppoſite to the 
Angle OLS; to find the Sides © L and 8 L, 
which are meaſur'd by a Scale of equal Parts, as 
has peed A been 1 But ly 1 
arithmetic, by Prop. 1. Elem Trigonometry. 
1 l Side 8 £4 8. 28. Side OL 


And ſeeing in this Example the es O and 8 
ure equal, their oppoſite Sides L 8 and OL, 


zard, or Head Land, was from the Ship at firſt 
and ſecond Setting of it 22 3 Miles. 

As for the inftrumental Operation, the Learner 
will be able to perform himſelf, if he obſerves 
what was / ſaid in the Note following Caſe 4. 
Mercator's Sailing, without any further Inſtru- 


N 2. To ſolve this Caſe by the Pen Arithmetical, 
BY al our Methods aſſume a Perpendicular, let 
„fl from the Point S. of the givenSide O upon 
be Side © L., which will divide the Oblique Tri- 


angle GSL into two right angled Triangles OSP 
and LPS, right angled at P: In the firft Triangle 


esp, we have given the Angles 8 O P and © SP, 
do che Hipo. or Diſt. © S to find OP and SP, 
by the firſt Cale of Plain Sailing Arithmetical, in 
' WF the ſecond Triangle SPL, e fhall have then 
b yen the Ang PLS d Perpendicular S P. to 


c 

SL the Diftance, and PL., by Cafe 2. Plain 
Sailing Arithm. then OP LP = OL, the 
Dift. of the Head Land from the Stix. 
The Uſe of this Caſt is obvious; fo 
rally our Mariners judge or eſtimate tht 


of any Head La from which they” t: 7 
Departure to be ſo much ot ſo much, this & al 
will eaſily ſolve it more-true and Mathematical. 
M 2 


4 
- 


= Oblique. Sailing. I45 


—S$. 67% 30'—25%——8, 56% 1%. 2. f. 


are alſo equal, i. e. © L= $L:; ſo that the Li- 


5855 
85 


* 2 — — = = * 
— * 
9 — Dory nn en ir ene brett OS 


25 | 


18 


Navigation ; \ 


Caſe 2. . Two Sides and an oppoſite An le 
to find the other Angles and Side, 4 bra 


A Ship in the parallel Lat. of 469. No, 


(as at 


B) deſcries an Head Land (at C) diſtant ing 1.3 
her 67 Miles, ſhe fails E. S. E. 63 Miles to D). 
and then the Head Land (at C) bears S. W. bon 
W. from her: How did the Head Land ber chen 
from the Ship, (when ſhe was at B,) and honft As 
is it t diſtant from her, (now ſhe's at D? — 
. Þeojection. \r % "a 3 ie 
| N 1 1 End 
po LE RD : Fro the | Circle 2+ 
ang. dane BY V 
it as in the be t 
lat Caſe. 105 
2. Set of MY? 1 
E Pg. 301. WM Tt 
from S. ani Wi the 
draw an ESE Ca 
LineBD= WM = 
the Ship's WF 
Piſt. tailed 
Las I6 © þ of: | 
3132 Set of 
FRY N to de wW. += 560. 1502 and draw a 


8. W. 7500 Wann I; E. by E. Lines Buy 


5. Then with 67 m, Parts in Dy Comp 
and one Foot. in B BI the Line D C in C, 

draw 79 8 5 Muss RO C, ſo ſhall C be the Head Land, 

hap's: Diſt. from it, and the Angle 

e u 1 the n of the is 

fo Per a\ THITAL bete 


„*V˙'« ers, e 


ER”, of 


Oblique Sailing. I47 
” 1. Logarithmetical Prop. 1. Trigon. 
vide B C. .. S. 2D * Side B D.. S. <C. 
at ee 56.15 - 1 * 
#0. Ns N. E. by E. 5 6. 1 15! 51. 8 
4.49, or BC; that is, the Head Land did 
from. the Ship at firſt S. 4% 497. W. or near 8. 3 
then 56. 15 .＋5 10. 20-1809 . 190 the Z B. 
As 8. 7 Side BC :: S. CB. Side D C. 
536%, 67m. —.S8. 7 20. 19 i 
the Dit. 15 7 Head Land from the Ship at the 
End of her Sailing. 
by Arithmetical by the Pen. Imagine (always a) 
d. (BP, ) let fall from the End of a given Side 
Noſe: to a given Angle (D) ſo ſhall there 


1 given, the Diſt. DB, 6g. and <PDB 5690. 
15), in the right angled Trian gle DP B, to find 


PD and PB by Caſe 1 Plain Failing, then i in the 
Ttiangle-P B C. ” will bs given B C 67”. and PB, 
the Perpend. to find PC, and Angle P CB. by 
8 Cafe 1. Plain Sailing Arithmetical, nd PD-þPC 


=D 2 the Diſt. N che Operation Ileaye 
to the Learner. | 


Caſe 3. Two Sides with the Angle between them 


given; to find the other two 3 and third 
5 ide: 5 | Hep + 


A Ship fails S. S. W. 50 Miles, 15 chen W. by 


N. 64 Miles, I demand the Courſe and Diſt. from 
the firſt Place of ſe: | 


| 88 
1. the Circle deſcribed and quartered as in the 
irſt Caſe. | 
2. Set 2 P 22. 30l. of Chords om S to 1, 
and draw AB = = 50%. Parts, 


. 0 


3. Set 


148 Navigation; 


Laſtly, Draw the Line A C, and it's the Ship's 
Dift. and the Angle BA C her direct Courſe from 
her firſt Place A. To find which Logarithmetic, 
by Caſe 2. Rule of Tangents, Elem. P. Trigon. 
Ac AB = 1147 <B—Z;<:180is © 
* 1 N 3 9e. 2 . the 
Sum of the unknown Angles A and Cc. 
| Logarithmetic. | 
As ACTAB.. AC AB, : T. Zun. .. T. I. C. 
— 14 — 14" Tze 
20%: 290 4-yot of —2 45 5:07 % Bret. * 
| Then 39: 224) f a5 1 5 50 80 
To the <A 45: 07! add Sn. S. S. W. 2 2: 30, 


the Sum is 8 C. 67: 370; that is the Courſe 
from the rſt Place. A is 8.67%; W. or rat 


he Diſt. A C is found as in Caſe 1. vir. 
AS 8 SA.. Side BC;;S<B.. Side AC. 


8.45 „ 


is Oblique Sailing. 


- 180 71015 
9 .: 6 1822 18: 4 = 884 Mil. 5 


Note, When any, Angle is greater than 90% 
ſubtract it from 180, and the Reſidue take out 2 
the Table of Sines, to work with as above, 


2. By che pen Arithmetical, 


Aſſume a Per pendicular let fall from che Angle 
A, upon the Side CB, produced as Af: Then in 
the right-angled Triangle A Bf, is given the Diſt, 
AB on, and Angle AB f, 78: 45! (the Comp. 
of the ABC to 180.0 for it one Side — 
CB) of a Triangle (A Bc) be produced, the out- 
ward Angle (A B f) will be equal — the two in- 
ward antenne poſite Angles (BAC 2 ACB) 
and all the three Angles (BAC, ACB and ABC) 
ſhall be equal to two Right-angles, (or 180% 75 
the 32d of the firſt of Euclid, 25 
To find the Side A f and f B, by Caſe Plain 
Sailing : then CB BY, is fe, inthe Triangle 
Ife: 1 you'll have given the Side A f, and 
Side fe hy AC the Diſtance, and Angle CAf 
by Caſesth of Plain Sailing Arithmelical. 5 


Caſe 4, Admit two Ports in the ſame Lat 
Dif. aſunder 58". and a Ship fails from the 
Weſtermoſt, between the South and Faft 65 
Miles, and then ſhe is 46 Miles from the Faſter | 
moſt Port: > I demand the Courle ſhe ſteered, and 
how the Eaſtermoſt Port bears from her? 

In this 4th Caſe are given the Figs” Sides! ; to. 
find the Angles. att | 9: +220 


SKS DSS S128 


— 3 cw 


M4 Pegel, 


. 8 x 5 
- > 
= a 
I ; | | 
-- 
- 


\ 
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Projection. | 


1. theG ll 
dle deſcriv4 il = 
& quarter WW Con 
2. Set & The 
58" = Pars Wil + + 
from AtoR 4h 
on the EA the 
and W. Line | 
35 With 4a or 
= Parts 1 Ku 

' your Com. | 
„ and 1 1 
oot in A T 
deſcribe a an 


Arch at C. 
4. Then with 46" = Dilies 3 in Compaſſes, one 
Fot in B, croſs the former Arch in T. and dray 
AC, and BC. 
: IF» From the Point C, let fall the bre 
CD, and it ſhall divide the Oblique Triangle 
ABC into two Right ones, A D C, and BDC. 
6. Make DE = PD B, fo ſhall AD be tie 
greater, DB, the leſſer Segment; or Part of the 


Baſe AB, and AE, the of thoſe ee to 
find which Logarith metical, 


Prep. ac -TS 111" 5 Then, 


As Baſe AB. . Z Sides AC and BC: : XS 


AC and BC. X Segments. of the Baſe AE; i.e. 
As 582 111" 57 19 ... 36" 


Then N D of mich 
is > the Baſe J Til 


| Then 


* Oblique Sailing. © 135 
Then by Caſe 5. Plain Sailing. 
ll As AC.. R:: AD,. S. AD 
e 65 S. 90% - 45. — 8. 46% 32 Whoſe 
Comp. to o'. is the < A 43: 285 from the Eaſt: 
Therefore the Ship's Courle was S. 46%: 32! E. 
As BC. R:: BD. S. S BC DP. 


— 46 .— S. 90—1 im — 8. 1 3: ay So that 
the Eaſtern Port bears N. 139: 15! „ 


By the Pen and natural Arithmetick, in the 
Rule of Three. e eee 
| As 8. AB «£499.29 x Sds . x 8g Baſe: 


— ——1--3- AE 
Then proceed as before, to find the Baſes AD 
x Jeff 36 > 
2 — 148 5 | 
C The Angles AC D and 
—— BCD may be found by 
' 22 Caſe 5th of Plain Sailing 
— Arithinencal ĩ˙ͤ 
22 47 e 
34 112 


— 


Turning 10 Windward in Oblique Sailing. 


J I Shall now give ſome few Queſtions in this 

1 Sailing, uſeful to gain a Port in the ſhorteſt 
Time, when the Wind is contrary or ſcant. - 
A Ship, failing to Windward, will uſually lie 
within 5 2, or 6 Points from the Wind; but 
by reaſon of. her Leeward-way, ſhe will ſcarce 
make her Way good (with her Top-fails ſet) with- 
in 6 2, or 7 Points from the Wind; ſometimes 
more, ſometimes leſs, according as the Sea is; 

e 8 : rougher 


152 Navigation ; turning to 
rougher or ſmoother, and according to the Mould 
of the Ship, and Sail ſhe bears: So that in ſailing 
to a Place directly to Wind, ſhe ſails uſually 3 0 
4 times the Diſtance of that Place before he ar- 
riyes at it. But if che Place the is bound to, h 
not directly to Wind ward, but within 1, 2, 3, 4, 

or 6 Points of the Wind; then, tho* ihe turn to 
Windward, as before, yet ſhe will ſooner arrive zt 
the Place than before: But how, and in what Pro- 
portion for the one, and for the other, may ap- 

| pear by theſe enſuing Problems, viz. 

Prob. 1. The Wind Eaſt, and a Ship bound to 
an Iſland 80 Miles directly to Windward, making 
her Way good (when Variation Lae-way allow d) 
within 6 Points, or 67: 3o! of the Wind; 

I demand her Diſtance upon each Tack to gain 
that Iſland ? | 6b 


Projection. — 

1. The Circle being deſerib'd and 
and quarter d as before, ſet off 80n. 
from the Center A to the Port, and 
draw AB, the Diſt. of the Port. 

2. Set off 6 Rhumbs, 67: 30 from 
DB 
E, the Eaſt Point, both Ways, to- 

ward the North and South, and 
draw Rhumb-Lines through theſe 

Points, as A C and AD, (ſhewing how the Ship 

will lie on each Tach). | 

3. From the Point B, draw B C parallel to AD, 

to cut AC in C, the Point where the Ship 

tacks. AC is the Star-board Tack, and CB the 
Lar- board, the Diſtance on each being equal, be- 
cauſe the oppoſite Angles B and C are equal. Or 
without the Circle you may project it thus: 

Make AB = 80 pts. and the Angles B AC 

and AB C= each to 67: + and draw AC and 

B C to interſect each other in C, the Place where 

the Ship es bert. 9900 


Lage: 


1—ʃ * e as 


id in Oblique Selig 15 3 


Logarithmetical, by Caſe 1. Ob. Sailing. 

Prep. <A=135% and 180135 45. C, 
— As S<C. $i. B: 3S%.<A.-Side BC=A.C 
— 8. 45% 908. 67: 30 tou on 

each Tack. 
prob. 2. The Wind at Eaſt, and a Ship plying . 

to Windward, having run 209 Lgs. that i tis, 104 4 

with her Star-board Tack, and 104” 4 with her 

Lar-board Tack on Board, is arrived at a Port 80 

Leagues directly to Windward | 
I demand how near the Wind ſhe makes her 

Way good ? | 

Project. See the laſt Scheme. | 
1. Make AB = 80 Lgs. and the Sides A 

nd BC, each = x04 4 (as in Caſe 4th Ob. Sails 

iy foregoing and draw A C, and BC. 4 
2. Let fall a Perpend. C E, from C, on A 

and *twill divide the Baſe AB, equally i in E, 


| the Oblique into two equal right-angled Tri 


AGE, and BCE; in each of which we have gi+ 

jen AC, or BC 104 4 and = AB = 40® to find 

the Angles at A or B, by Cafe th, Plain i Sailing. 

refore + arithms , 

As 8. AC. R 2. 84. AE. S. C. CAE. 
— 1045 8. go —<40%——8. <ACE 22*:30' 

mp. to 90%. is 67: 30l. or 6 Points from 

the 1 the made her Way. Therefore, 


| . Fstar· board d. N. N. E. 
Courſe on the Tier. board] Tack] 8. 8 K. 
Prob. 3. Admit a Ship is bound to a Port that 

lies N. N. E, £ : E. diſtant 108 Leagues, the Wind 

being at N. by E. and ſhe can lie no nearer the 

Wind than 6 Points, I demand her Diſtance up- 

on each Tack, to gain the faid Port ? 

Projection. The Circle being drawn and quar- 

ter d as formerly, ſet off two Points from the No. 

toward che Eaſt, and draw the Wind-Line A. w. 


2. Set 


” 8. ü p W , | i a - 
1 f 0 \ 2412 f . Oe wn 
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ts 2. Set off 6 N AG _ Side he 
Wind- line to # and 1, and draw Au and Az. 
3. Set off the Diſt. of che Port 108 Leagues 
from A to B, on the N. N. E. Line A B, and 
through B draw B C parallel to 2 A, till it nictts 
At: produc'd in C, then n wil AC and ED be the 
Diſtance on each Tack required. | 
It's evident here, the Ship lies up wich ber 
Lar: board Tack E. by N. and on her Star- board 
ack N. W. by W. — from the N. N. 
to E. by N. is 5 Points = 56 15 <B AC, 
from CA o, a W by S. Line to Ks 4 (Parallel to 
BC,a N. W. by W. Line, is 4 Points = 4 = < 
4 C B. B A, is a W. S. W. Line, and B ( 
(Parallel to A 4, is a S. E. by E. Line 3 the 
S. S. W. to SE by E. is 7 Points = 78%: 45! =& 
ABC. So have you given all the Angles UB. and 
C. Sc. and oppoſite Side A B, to gad the other 
Sides A C, and CB. by Cale x. Oblique Sailing. 
+4 arithmetical. 
As S. C. 4 85 AB 108. *S<B 189 45 
84 ACi49,8 Leagues Diſt. on Larb* Tack 
 As8S<C 452: Side AB 108% 25S <A. 56*:15 
8⁴ BC 127 Teues, Diſt. on ae Tack, , to 
gan the geſired Fort, 


E r 


Pol 4s 


_— 
WW -# Ss * 
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Prob. 4. The Wind at N. by E. admit two - 
lie N. N. E. and 9. 6. W. dittant 108 Leg... 
| 'A Ship fails from the Southermoſt cloſe haut d 
upon the Wind, 149,8 Leagues, with her Lar- 
board Tack; and 127 Leagues with her Star- 
board Tack a- board, then arrives at the Norther- 
moſt Port; I demand how near the Wind the 
makes her Way good upon each Tack? 
Projection. 1. The Circle deſcrib'd, and che 
Wind-line {et off; as in the laſt; Prob. 2. draw a 
N. N. E Line, and make A B on it 108 Leagues 
(che Diſtince of the Ports). Make AC 149.8 
Leagues, and B C= 127 Leagues, and let fallithe 
Perpend. B P, and make PS equal to P A, 4b 
ſhall C's be the x Segments oft the Baſe: AC, as 
nike 4th Caſe of Oblique Sailing: ': 1 21 1 Avr 
Logarithmetical. Vid. laſt Prob. 11 
Prep: . and BC AB. 194 
0 04 Une 
A AC. ABÆBC: BE AB EPEA; 
16.14 — 4235 1 9 Or, 
As Baſe . Z. Si os x Sides: «++ n 8 C. 
— 8050 2 8958 
Then AC 14988 SC 29.8= 5 e 
As AB N . AP. 8 ABF. 
— de —33*: 45 Comp. 15 1 
—56% 15) BA t 3s,'5 Points from 
N. N. E. ot 6 Points Non N. 95 - the lay up 
with her cap] 9725 Tack. TT: eds 200 al. 
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Of Currents,” 2 ( pf q 8 {| HOW 


Uprents « are certain Settings ol * Sa 
Sea (or of the Tide na Riyer) b wee 


of whych, all Bodies, (as Ships or 
theres are compell'd to alter their Con * l 
bmi, to the Motion impreſs d en them by. its 
hus, in the following Scheme. 0 Goo "= 

2 2 aA 


4 


reren eee £ 


| —_ | Nlavigation 3 patho 
TE . II A Body (or Shi be apt 
| ted/by two Ta ie ihe 
Ro 5 Times the one with a certain Ye, 
LJ ocity (or Swiſtneſs) that will 
her according to the Direction 
79 the Line A B, the Length of AR 
g AY in a certain Time; the other a. 
8 Sang to the Direction of the Line A D, with 
a Velocity that will carry her to the Diſt. AD, 
in the ſame Time; I ay, that the Body (or Shy) 
wilt deſcribe the Diagonal Line AC; and at & 
end of that Time will be found in che Point C. 
From which it is plain, that When à Ship fail 
40 a Current, her Motion is compounded of "twp 
Motions, viz. "The rc Motion of * 
which is ' known by the Com Pas, Log, Er. And 
the Motion of the Current. The approved Method 
to find which, (as I have often pd in Jeſs 
India Voyages, Cc.) is thus ; 
When there is a {math Sea, and not much 
| Wind, hoift out yeur Beat, and take intÞ her three 
or War Men, with a Compaſs, a Log-line, andi 
large Log, and half-minure (dag; alſo, a Quoil or 
two dof Inch Rope, (when you are a little from 0 
the Ship) which faſter to the Bayle of a-large Wl -* 
Kettle, or great Iron Pot; caſt ouer- board the : 
Kettle, letting it ſink atleaſt 80,'or 100, or 120 
Fathom, (the morethe better): ; then belaying thi 
Rope about the Boat's Stem, it vill bring her up, 
2 ride as if at Anchor; then heave 
your Log, and turn up your half. minute Glaſs (as 
you do in the Ship, to find her Diſtance run) and 
as you veer out the Log4ine, ſet the Drift of the 
by your Compaſs, ſo ſhall you know if there 
am Current or not, and if any, how ig ſets 
e Rate of A As ſuppok you find the 
Current ſets Eaſt 1 * fe in 3 Minute, then is 
the Motion of the Current Tay 36 * 5 
ours 


- 


a 


3 


r r 


a” oe ro” Go oe ” 


5 K © .o& 7” 
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Hogs: But you; muſt obſerve, 1. To alloy the 


tion of che Compais (by the Rules hereaf- 


een, Rop: be 86 Buthom allow 4 1 Parts if 
e Fathom } 5 Sc. of the Driftof the Cur- 


ift of the Boat; for though 
3 lie ſtill, yet the is ſound 


bo Experience to drive at the fame Time. 


9 
Having, by this Experiment, found the Quali 
and pad be Current, the 7 s true Mo- i 
5 m be obtained by the followin 1 
if a Currert ſet with e Cet 
gi, it augmertts her Velooity or Motion, 1 5 
much 7s 1 We Drift or Rate of driving. d che 
Current. | 
Example, Than if a Ship fail 8. 8. W. . in 
14 Hours; and a A Current ſets S. S. W. 9 Wa | 
in the ſame Time, N „W. 66 Wiles : 
For 24”. more 35 is equal To { Ind | 
ie a Dons ſet againft the; BY Tees 
her Velocity or Dift. apparent o mu 
is the Current's Drift | 0 * 75 4 1 
Thus if a Ship fail S. W. 1 106 . in 4 Cre 
that ſets N E 24”. in the ſame I ime, then hex.true 
Courſe will be 8. W. a D . lll b . 
is equal to 1 Miles. i 
Prab. 3. If the Ship chwärd the Current it 
not only leſſens or augments her Velocity 
gives her a new Motion, compounded of that, of 
the Ship and Curtfent, (as is manifeſt in the pre- 
ceding Scheme) Which if not allow'd for in — | 
Reckoning, you can never certainly, keep a true 
pane, or know: the Place of e Ship:; (there3 
ore, ; WL 213 + Et 
Cafe 1. Given Courle and Motion, of the eee ty 
rent, and Courſe and Diſt. Hes, to n 
Courſe and Dift, made good ?. 2 3 k 


ws » 4 21 9 „„ 
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Exam. 1] Suppoſe a Ship fails $9. vonn © 257 
Hours in à Current letting E. (that is on 
Beam or Broad-fide, as the Sea Phraſe 15) 360 
what is the Shi s true Courſe and Diſt. run? 

Conſttuction. 5 the foteg etzoing Projection ABCD 

Let e be the Ship's Courſe and Dif 
(which we may call her ſimple * Motion) DC=3, 
the Current's Motion, A E the Line of the Ship 
true Motion or Diſt. and che A DA the 
Ship's true Courſe; * 


Then, 888 eres by Caſe 6. Plain ; Sailing. 
As Simp. Mot. * Cur. Mot. T. Ship. tr. Courſe 
* 50 — 1.4 o.—D S 369, —< "DAG; 35% 

[the Es Tourle made 800d, is 8. 35% 


L Sirs C. ... Cur. Mot 2 R . Diſt, | 
—8. 35% 45. ———36" S. 90% 61 Mike 
" Exam. 2. A Current ſetting abaſt tie Beam or 
Quarter, or before the Beam or Bow, s ſuppoſe 
a Ship fails N. E x00”. in a Day, and a Current 
that ſets E zom. in the ſame Tad nd 
We Diſt. aade 78 15 


N 7 4 


Fo Bit Br 1 ion Gauner | 
WAB, ne 0 
| jet the Triangle 
* the Courſe NE 
and Diſt. 1009; 83 
in Cale 1-of Plain ui fo 
ESE: . 7 
2% | Bet off the 6 30 Miles from D 
Ct B, and draw the Ship's true Diſt. AD; then 0 
is C the Place of the Ship without, and D her A 
Place with Allowance for the Current. Then A 
N 
A 


8 55 1 by Caſe 1. r 8 Aling. 
As R . Diſt. :: S. C. Dep. 


2 8. 50—1 OO 


8 4.71. 


Current Sailing. 159 
N i en true Dep. 


And the x. it AB is alſo 71". becauſe the 
Courſe is N E, or an Angle of ; 45 therefore by 


„ies. Plain Sailing. 

As x. Lat. - R 2: Dep". . tr. ein 
T: 45 ie N. $42. 54. E. 
«SC $49. 54. Dep. 1015. R -- Dift. 123. 
the Ship hath made” good. 

If the Current ſets upon an oblique. Courſe; 
and not due Eaſt, Weſt, North, or South, the 
Operation will be as follows: 

Exam. 3. Admit a Ship in 24 . fails N. E. 
100”, in a Current that fits 8.8 W. zom. in the 
ame Time; What is her Courſe ind Diſt made 


good 
Projection. 

1. Conſtruct the Triangle A B C as in the fore- 
going Queſtion, with the Counts N. E. Diſt. room. 
2. Make CE aS. S. W. Line zom. that is, CA 
being a S. W. Lane 455. and S. S. W is = 22% 
30. therefore 45% — 22% 1 = 22% 3. Make 
the Angle ACE 22. zol. and draw C E which 
make = zom. draw alſo AE, and E F parallel to 
BC, Ty EG Parallel to A B, fo ſhall che Angle 
E AF be the Ship's true Courſe, and A E her 
Dift. made good. 


By the laſt Queſtion, the x. Latitude A B was 
found to be 71”. 


Then (the Angle CEG is gz 2%. 30%, and the 
Dift. EC zom. because E Gisa Meridian, and EC 


a N. N. E Line; therefore by the Logarichms, 
Caſe 1. P. 8. 


As R S. 90. E C. z om. ee. GC iw. 5 
As R S. 0. EC. zom. : . 8. ECG 6. EG 27" 5 
Now BC ABD —GC 11.5 = FE 5m. 5. 
And AB 71. — EG 25" 7 = AF 43.3. thus 
"WW have 
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have we the-Ship's true x. Latitude or Northing 
43”. d and her true Departure or Faſting 
59m. 5 given to find her Courſe and Diſtance 
By Caſe 6. Plain Sailing. 

As x. Lat. 43 3. R.; : Dep". 59. m. T. C. 545.5. 
that is, Courſe is Ne. 54% 54% E. 
As S. C. 5 4.54. Dep*. em.. 5 2 R Diſt.72my, 

Note, in all theſe Examples where there is 
Courſe or Courſes, and the Diſt. failed in 24 Hour, 
and the Setting and Drift of the Current in Op- 

lity and Quantity is given in the ſame Time; the 

Navigator need only put down the ſaid Courſe and 

Drift of the Current among his other Courles and 

Diſtances by the Log, when he works his Tra 

. verſe Table, which is plain and eaſy, I think, 

without any Example, as the Learner may prove 

himſelf by the Data, and Quæſita of the foregoing 
Examples. Proceed we to 19 


. Caſe 2. Courſe and Dif. ſailed, and Courſe ax 
Diſt: made good, given to find the ſetting au 
Drift of the Current. a4 


Exam. A Ship fails (by the Compaſs and Log) 
Jo. 54%. 54“. E. 73m. and then arrives at a Plact 
which is known to bear from the Place failed from 
N. E 1oom. (having been deceiv'd by an unknown 
Current) I demand Which way the Current ſets, 
and how faſt, ſuppoſing the Ship to fail by the 
..5 Miles an Hour? 23 
onſtruction. Let AEF=5 45 5. the Sof the 
Ship's Courſe from the Ns. Ab r Diſt, 73m 
AF ==. Lat. and FE her Dep. alſo the <CAB 
the Courſe, A C the Diſt. made good, given to 
find AB x. Lat. and B C. Dep. See the Scheme 
to Caſe 1. Ex. 2. draw EG parallel to W 4 
0 | | dura 


| 


Current, 1 Sang: 161 
draw - Ee e hath 22 HER 7 the 


Current. | 
eo any arttieetics 0 t ** 
42 B. D. 80 Je- Depr. FE Som 
AE 73m SCC. 350 es * Lat. Des b 


„ R-. Diſt. Ac 100 . 808 85 — — 


3. x Lat. A Bois. Lat. A F 3 EG 
md Dep. BC 74 —Dep* FE 5m, Dep. GC 2 
Then have we the x Lat. 29. and Dep. r=; of the 
Current given to find its n ad 5 bag 6. 
Plain Sailing, i. e. 


As x, Lat. 29. Be : Dep"; 1 fm. N 200. 451. 
WC 565% Bey . S 
So that the Current ſets N?. 20%. E. {16 | 
in the Time that the Ship failed N E 18 ow 
if the Ship fails 5 Miles an Hour, ſheé will be 
20 Hours in failing oo Miles, in which Time the 
4 — lets e ng le x 200; the 
the Quote is 1 Hour, 33 Minutes, orary, 
or hourly Motion of the Current. 5 = 


Caſe. 3. Courſe and Diſtance between any. oo 
Places, and the Courſe and Motiem of a Current 
that lies between them, given to find, hat. Courſe 
to ſteer by the Compaſs, or how much to Wind- 
ward of your true Courſe to ſteer, that lo the 
compound Motion of the Ship, may: delt ſet her to 
her defired Place or Port. . 

Example. See the foregoing Scheme. 1 

There are two Ports A and D. bearing S. W 
W. and N. E. 3 E. Diſt. 1230. the Curxent [fs 
E 11 Miles an Hour, I demand what Courſe the 
mult ſtoer from het firſt Port, and what-Dift., by 
M Log to ys. to arrive 4 D) her ſecond 

W 

Conflrution. © 1. Lay down the Triengle A DB 
with the Courſe N. 4 277. E. and Diſt. 1229. 

N 2 | 2o Then 


4 
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AC & CD, and let Eo repreſent" the Note E. 
of the Current 15 Mile an Hour, and A » the Leith 
Motion of the Ship through the Water 4 Mile; MM nes 
an hours; 5154 5 n OH reckc 
a rt]; ++ DLogarithmetic.:....* Port 
: © Becauſe the Triangles A CD and Ao E are f. We 
milar; therefore the Angle AEO is = Angþ Bi 
ADB = 399.-23'. the Comp. of the Courſe. They e 
by Caſe 2. Ob. Sailing. „ to tl 
As Av n... S. SAE o. 39. 230. : OE 1, , var 
the S. E AO o909. op. 8 Rec 
The Angle EAB— <E A o=< BAC, that, WE whic 
Fo. 37.09% og! 18=N 41. 280. E. the (Ships) ;: 
Courſe ſhe muſt ſteer to the Port. Then to find i for) 


AC the Dift, to run, by Caſe 1. Ob. Sailing. eco 
D 39%. 23“. + DA Cop. og. = 48, 3. Mins 
55 <iZ* 186489. 3 21. = <ACD 131%. 280. there. 4 
Es | J 
As S. <ACD... Side A D:: S. AD.. 8. AC 
—. 485. 32 .—— 123 . 8. 399. 231.— 104. 
the Diſt. failed by the Log is 104”. and the Rute 
'of Sailing is 43 Miles an Hour; therefore divide 
104 by 4.5. the Quote is 23 Hours that the Shi 
will be in Sailing from A to D. 
Note. The faſter the Ship fails, the leſs the 
needs to lye to Windward of her true Courſes 
gainſt the Current, which is neceſſary to be know, 
I might inſert many other Curioſities in Current 
Sailing; but theſe being the moſt uſeful, J forbear 
to enlarge in this Place; therefore ſhall conclude 
this Sailing with another Method, to find where 
there is a Current at Sea, which way it ſets, and 
how faſt, and of turning to Windward in a Current 
The firſt may be done by comparing the Dead. 
reckoning outwards, with the Keckoning home 


n= > 5 22 
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Exam. Admit a Ship fail from a certain Port 
(either upon one or ſeveral Courſes,) till ſhe ar- 
res at a ſecond, and thete finds hy her Dead- 
reckoning, that ſhe is more Souther y than the 
port from hence ſhe the e by yz: v. and more 
Weſterly by 21 

But by her Rd hn when 
ſhe — at the firſt Port, me Was only 487m. 
to the No ird of the Second, and to the Eaſt- 
ward 300”. 10 that the Difference of theſe two 
Reckonings is 45m. Southerly, and 34m. Weſterly, 
777 0 tl he preceding Problems, the Current 

© Movin: or Drift 56m.” No le | 
414 the $ hip failed from ths firft” Port to "he 
ſecond in 4 Days, and Firs m red ar c the frſt 
in 5 Days, which is 9 Current ſet 
97% J therefbre 225 pot 8 e 
Ae 69. . of «Milena N 15 


911 9 9:13 03 


| be 4115 —— 105 Y ary | 
"TO two Forts hear North and South Diſt: 
270", the Wind at South; and a Current ' ſets 
South zm. an Hour, + Ship js tow roy ro 
Windward the Southermoſt and can lie with- 
in 72% of the Winde gets — Starboard Tacks 
aboard and fails 3m. an Hour by the Log; it is de- 
manded how long the mnt; lye upon each. Tack to 
8 the Port, and hat Courſe the makes good? 


N Con- 


164 Navigation"; \ 'T; 725 5 10 
2 ns moTt Hm; qiric 8 | Diſt: 


Ly 
4 # - Ti, 4 21 9 21 — 2 4 z 1 o Lal 
: zo f 
EH 25d N IG |: 1 i —_ 
983 £8113 lech ＋ It the 
70 F RY \ B 
| Log 
0 . 4 Vi ; - G 
' * . 
77 c 146 WT 1 N. e a ws 741 * 2 the 
"I - ' We 
vin % R. 12 aver call, 
Ng)?! $13.00 Dar AE 2412 08 ATT 5 ro 
. on Et 43 SY | [ / 
OWNS 91217 10 SHS hq WA 545 1979 O . 42. 8 1 0 
6 f 12 1 52 bs ho 
Sera W ior BW oH 7.1 ei e2ning fail 


With 21 Dit. of Ig Gil 


' Pa... 4 

A FEAT 2 7 A013” 425 
Conſtruction. 1. 
4 ( j 4 } 0 ue" 


ar and. Det 72% from 1 E329 pe. | 

jock the Tri A6. in Prob. . of ji 
W 2 15 6 1 a, ip Stn 188 0 ＋. 
T5 7 4 ; 


ai and you hays the ri LES Triangle 5 1 0 

to the right angle Tint gle BC 1555 
e 
and the Angle U C.A=D CE= the of 
<CAB . 8 9728.2 0g Nen? 


2 21 108d 1880 Loagarithmetic. Or N. ene 
. A 5 rrp Hy 2 R Side AC. 
18 domench Tack! = ont "es 

u to gain the there 
had been no Current. Wich 436 6 divided by . 
ſailed in an Hour Quotes: 1e Houts? In Which tr 
— from A to Cy but the Current A 
| iles an Hour, and; that in fob 
8. 218. Ego, draw the South Line C Ga! yr 
and alſo A G which half repreſent the Compornl 
Motion of the Ship, of 'Contſe' made good; bit 
becauſe ſhe is Ye dro the) Tack, but only til 
the be got half way vo vo the intended Port, ob- 
ſerve ere the Lane M G cuts the Perpend. DC 
as in E draw 9 fo ffrall A E be 


"I \. "oj 
OTE. £ 
' * 
* 


*® + — E wn, 


> 7 > Re AT SD o5 


— i" w Tv GC # TY .o : CY ..* 
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Windward in a Current. 165 
Diſt. on the Star and BB the Diſt. on the 
Larboard Tack, ch che Port B, and tlie 
Angle DAE che Courſe made good. by rea for. of 
Current: * AN Le. ST 18 
ir to. find how für che Ship muſt . by the 
Log, by that time ſhe will be ar E by t 
che Current, draw E K parallel to G 'C- | 5. 
;allel * ae proportionably by Euclid 128 0 | 
Prop. 2. | 
"is AG 46 AE :: AC. AK, che Dift: 
failed by = Log, (which Nabel by the following 


Calculation) is 166, 4. thig, EE by 4, the Niles 


ard by the Login an gives; 44,4 — 
37 Minutes, the goes £0.-1 arc 

5 Tack, and the famg time, on wid 
Tack, to a in with the Bare b 


Calculation Ti tle he 40 12 
A is given, = he Sid * 118m. and Ops 
AC 436*, with the Ang ; 
1099. Gor CA i is N | 
South Line, and from the W. 
is 108.) to find the e 
Oblque Sailing ales vf. 17; 
e 


gh 


As Z. S**. 454 x 9% ag 
—<3 60. 1, of ch "5 $1988 


And the Ane PACs A 58 
the < C AG 295: 15600 d 7 27 
DAE, whoſe Comp. to: 906 18 7 5 <: 


ou may ſee in he hem A 0 2 e 
1155 find the Diſt. po en ach. I 


dv. 85 4K 72 2 K. 


8——ů—ů—ů— 8 40 — e E 2080, 
the Diſt made 8501 on each Tack 1 


N4 Then 


166 Navigation; Turning to 
Then for the Dift* ſail'd by the Log AR 
(which by the help of the Carrent ſhe is carried to 
E.) in the Triangle A K E, is given AE 2085, 
and the Angle AK E — <A CG 1080. Alb 
the Angle AE =<C AG 229: 30, and the 

AEK = ACC AE 49:37. viz. Al 
the Angles and o polite Side A E, to find another 
O pores Side A K; i. e. by Caſe 1. Oblique Sailing, 

us ; 

AsS<AKE .. 84 AE: s AEK, S* AK 
8180-108 =72%—208%—S 49 37 — 166 


Which divided by 4, the Miles fail'd in an Hour, 
the Quote is 41 Hours, 36 Min. that ſhe muſt ke 
upon the Starboard Tack; in which time ſhe ig 
carried by the help of the Current, from A to E; 
and then lying the fame time upon her Larboard 
Tack, ſhe will arrive at her intended Port B: $ 
that in 83 Hours 12 Minutes, ſhe performs the 
Voyage of 270 Miles, altho” upon a Wind, by the 
help of 'the Current; which had there been no 
Current would have requir d (at the ſame Rate oſ 
Sailing) 218 Hours, or 9 Days, 2 Hours, 
Examp. 2. When the Current: ſets. Obliquely; 
that is, neither N. S. E. or Weſt, and the Port 


bound to is alſo upon any other. Point, and not 
ofthe aforeſaid ſout Cardinals. 


ppoſe a Ae ED her way good within 62 
8 520 7) from the Wind, being bound 
rat, P, bearing from A S. W. by 8.2 . 

Dift* $76". the, Wind at S. by W. x Current 
ſetting 8. by E. 110. Miles in the ſame time that 
the Ship fails 300 Miles; I demand the au 
and the Ship muſt fail her Starboar 
NF D, oy” fs on 1 Larboard Tack | 
D E; to 9 the faid Port gt ? 


: N Projection. 


Windward in a Currents. boy 
Projection. | 


h The Circle acſerib/d and e as 5 


nerly directed. 0 

2. Set off 1 Rhumb, or 11% from S to m, 
* from 8 to e, and draw A 2, fo the Wind- 
Line, and A od for the Current 8 _—_—— a 8 * 
E. * n = ; 


Set off 64 f 2 
ponts, or 7360: 00 
_ , the Wind- 
ine, both Ways, to p | - | 
Fand F. and draw x 518 ——. 
A Band BF, which is her Way upon the | Lar» 
board and” Star-board Tack, without a Current: 
Make AB and B F, each equal to 300. and 
from B and P, draw Parallels to Ae, (the Line 
of the — Motion) and. make BC und F G, 
each equal to 1 10m. and draw AC and AG, ſo 
ſhall C and G be the Place of the Ship on either 
Tack, with allowance for the Current. 

. Suppoſe the Ship gets her Starboard Tacks 
Re at her firſt ſetting out, then draw from P 
a line parallel to A C, to cut A G in D, che Place 
where 1 — Ship muſt Tack, fo ſhill A D be her 
true Diſtance on her Starboard, and A Pher Di- 


ſtance on the Larboard Tack, to gain ber * 
Fort at P. 2 0 


Operation Logarithmetis: — 
In the Oblique Plain riangle A GF, F A is 
a N. W. by. 2 Line, and FG a S. by-E. 3 
from the one to the other is 11 4 Points equal to 
129%: 22. Therefore, by Caſe 3. Ob. Sailing, 
8 


168 Navigation; 3 to 
As Z. $9* .. x $%, ** J\$ 4x D. 


Lett — by 4 172% 


5 52. i * * 25:19 
: — 


ef „ gall £41 12 a: . 78 
Dip, EF AGE 2 
| 2200104 s NS : 
Fro 1 N AE tabe the g F 


12 * remains & 78 : 5% E, the - Arch 
who added. to the Arch 83% Par 
05 2 857 3 fur the P AD. 
iv the 03. Pi Triangle, ABC, BA 
E N. ine "A BC 8 by E. Line: 
Prem eddy EA N. is 7 Points 4=84" 22 
for Thea bye 40. ? 
Caſe o Oblique\ Plain $a; 
As Z 8 28 . 25777 2 * 25 
e e — T. 4 21K 4 29 tic 
L. 49% 49: leſs 3 4 27 2202144! for Uhe N 
AC; which taken from the Arch 837 
Points - $4 72 2/ remain the Arch SC=S653* : 1 
Welt. 180 th the Laue C A, or 18 Fanal PD, 
is a N. 16 39 E. Line wd ae n 
N. N yN. 5 E. or No 30: 34 E. their Diff 
rences or the Angle aten d anna 
MP og!, for the eld ABB. ol! ds 
Allo che Line DA ia Ne. 48157 Weſt; and 
the- Bine D P, Parallel to C A, 1 8. 63%: 18! W. 
the © or Arch between theſe two 18, 67 20, 
tor the < A DP. uma :57:4-65%: 38 A 
35 — 18b = 67*%=67925) = 
So webave now given in the Ob. Triangle APD 
the <A, <P, and SD. and Op. Side AP, to- 
to find the other two: Sides by Caſe 1. Ob. Plain 
Trignples, 
As S. D. . 8 4A 8. 1 81 AD. 


we by _y e He 27* 204 . 


Windward in a Current. 469 


24 Tack. "RT W 1 Py 


, $af 2 * - 1 7 - DE LAMA KI 2 


$4 S D. 8. Ap: : S. PAD. 8. DP. 
43 m— y, 67 25%=476 . $855; 31! — 514". 


de Diſtances made good I; Lacboard Tack, 
80 K with allowance Nm rent, * the > W. 


muſt fail S. 48*: 577 E. 234", , and * 38 
$14", and ſhe will gain her intended Port-: 


tions in the ſeveral Kinds of NAT Sailing : 
and as for Spherical or Circular Sailing, (which 
kould. have iwd 3 this Place] L refer the 
Lrarger to a Treatiſe I've written o 
tt, wherein. that Sailing, as it i mote 
difficult chan the former, is fender d a 
Plain Sailing. — I ſhall now proceed to the, ab 
tion of, ſuch Aſtrogqmical Problems as are weful! in 
Navigation. e dri o gti & init. bio 
A . — 8 — A os + vi: <q21q rods 
<<} / <4. at fo ont Trove bas 
PAX d (Ont ew 
Ne tþ wh 2 bes 
1 223 ang 289 
05 (MO: 
> I 613 


2111 370 


EET. 


1 * 
2 
' - 2} 4 1 
— 3 CY ! 2 
2 * o *.* N * » 4 
. F 4 ; 
#, a et 
9 Sli Crom 
* 
1 , 1 4 ö 14 W Pe. 
9 ” 3 ; 5 4a + 
j - n 5 - 
* b 
i 74 C 3 * if 114 
% * 
— 4 * , * 1 
4 f » ar 718 ; J 


The AO en ny on her Sarbour : 


Thus have we gone through: the uſeful Queſ. 


. . 
* * 2 } N * OF 
1 I * 1 2 1 1 
© « ©. = A. - 0 N a : , 0 * » 1 
0 1 = F 7 pe 5 
5 8 . * £ ; * ** a " $4 9 4 7 5 
F 1 — — . H — . N ©. * 4 + Wm 
C 14 P. k 
w „ - o * 
2 SLEEK % Dy * 28 14 
Nica 4 nity mh, 
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Word, ſignifying to run 
about, properly the N. 


and Days all over the World, which! is about the 


* 
Denne 


8 "rt . 1215 dh 1 0 71 
NEO + Of Faint in the Heaven. * 


HE . in Avibick, or Fa 

W 25, is the Point in the Tn 
dire over our Heads; as Z. 
— And the Nadir i i Halit, 15 

Point Wer our Feet, as . „ e 

2 Pole of the World, (or epuinofil) a Gul 


and South Points of * 
Heavens (or Earth 

N. and S. Poles o e 
great Circle, are goeH 
from that Circle. Thus 
the Zenith and Nadir, 
are the Poles of the g 


Horizon, GC. 88 


The Center of the annex'd Grcle is the Equi 
noctial Points of Aries and Libra. When the Sun 
cometh to theſe Points he maketh equal Nights 


10th of Marg, and 12th of September, from whence 
they are allo termed Yernal and Autumnal Points. 


2" 0 


r 2+ . Nel eee N 75. 9-4 : 
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7 phat Den aner + rol fees! 
- The Center Y and =, repreſents the Faſt, "0 - 
Weſt Points of the Horizon, Morning and Even- 
ing; as alſo the Hours of 6 and 6, Morning and 
Heine kl is the Spath, and O the North Foin 
, 
ws Wuff Ce. EE 
The Meridian is derived from the Latin Meri- 
lies; i.e. Mid- day. This Circle paſſeth thro? the Poles | 
of the World, and the Zenith and Nadir; alſo the 
North and South Points of the Horizon, unto this 
Circle (any Day in the Year) when the Sun com- 
eth, tis Noon or Mid-day ; and when the Moon, 
Stars, or Planets, come to touch this Circle, 
they are then ſaid to be upon the Meridian, or at 
the higheſt they will be that Night.. This Circle 
is repreſented by the primitive Circle H 'ZOn. 
2. Horizon is derived from the Greek Word 
Horizen, to bound, encloſe, or terminate our Sight, 
aid divides the upper, or viſible, from the lower 
and inviſible Hemiſpheres. To this Circle, when 
either the Sun, Moon, Stars, or Planets, come'on 
the Eaft Part, they. are faid to Riſe ; and when 
they have paſſed from the Eaſterly Point by 
the Meridian; and defcended to the Weſtern Part 
of this Circle, they are' then faid to Set. This is 
called the Mathematical Horizon, and repreſented 
in the Projection by the Line H YO. But _ 
Circle where the Heaven and Sea ſeem to meet, 
as far off as you can ſee bw oy turn your. ſelf 
about at Sea, is called the Natural or Senſible 
© eee ee n SE 
3. Eguinoctial, from the Latin Equus, Equal; 
and Nox, the Night. It divides the Sphere into 
two equal Parts or . of North and 
South, lying in the middle between the Poles; 
whence by the Antients, it is called Cingulum 
Mundi, the Girdle of the Worid: Thoſe that live 
under it have equal Days and Nights ; and thoſe 
i. | 1 


17> Afronomical \Dejinitions. 
are ſaid to have a direct Sphere, becauſe. the gun 
and Fears aſc _Uirettly £21 pi i 2 and 


deſcen | 
Ning in heir Horizon and we, and other Tn 
Bab kin, that Te North or South Lati 
an Oblique Sphere, that is, the Sun and Stars rie lh ne « 
and ſet at. Oblique . Horizon, making Will 
unequal Days and Nights. Net twice a Year, x Wl two 
was hinted before, have our Days and Nights 
equal, when the Jun cometh to this Circle. It 
is noted in the Scheme by EQ; And Nete, that 
dhe Diſtances between the Equinothal and Hof: 
Zon of e e to the Comp. of its La- 


1 


titude, as in the Scheme EH=N Z— O Q =Ns$ 
Again, all the time the Sun is to Northward of 
the Equinoctial, which is our Summer; thoſe. (if 
any there be that inhabit the North Pole of the 
World (and are faid to have a parallel Sphere, 
becauſe the Sun and Stars go parallel or raund 
them in 24 Hours) haye fix Months Day, (ex 
» Cept what the Sun appears by Refraction) and 
during our Winter whech is the time when the 
Sun is to the Southard of the Equinoctial, 
have ſix Months Night; and the.contrary to th 
(if any) under the South Pole of the World. 
4. Ecliptick. So called from the Greek Verb 
Ecleipo, which ſignifies to fail, or want Light; 
| becauſe under this Line the Sun and Moon is i 
the middle of the Zodiack, and always ſuffer their 
Eclipſes. This Circle is called V Solis, the Sun's 
Way, or Path, or Orbit, becauſe he never goes 
out of it: This Circle is elevated above the Equi- 
noctial in North Latitude 230 3, equal to the Sun's 
greateſt Declination, and is as much depreſſed be- 
low the Equinoftial in the Southern Hemiſphere. 
It cutteh the Horizon in the Eaſt and 'Weſt Point 
, as the Equinoctial did, and is repreſented in 
the Scheme by s Y , and hath charactered up- 


S718 [ 
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on it the twelve Zodliacal Signs vis. The. fix 
Northern, Signs, VHS and n, being on that 
half that is ahave the Horizon: And the fix Sou- 
chern Signs, = m 4 v5, and d, on the other halt, 
which is below: the Horizon; and on this Line 
ne count the Sun and Stars Longitude and Place 
in ſuch a Sine, which is their Diftances from the 
tuo Equinoctial Points, Y and . | 

5. Of the Colures or prime Vertical. 

Colures. So called from the Greek Verb Coldo, 
which ſignifies to join or glew together, becauſe 
the other moveable Circles of the Sphere are (as 
it were) conglutinated, or united, by theſe, The 
Equinoctial Colure, Prime Vertical , or Cirele of 
Faſt and Weſt, noted in the Scheme by Z Vn, 
paſſeth through the Zenith and Nadir Points, and 
alſo through the Eaſt andWeſt Points of the Ho- 
rizon unto this Circle, when the Sun, Moon, and 
Stars do (in their Motions) arrive, they are then 
due Eaſt or Weſt. „aas; i en Of. 790:00- 

The Solſtitial Colure paſſeth through the Points 
of Cancer and Capricorn, the Zenith, Nadir, Nortn 
and South Poles, and North and South Points of 
the Horizon, and is noted in the Scheme by the 
Primitive Circle or Meridian E N 28. Theſe | 
two Coluresdivide the Equmoctial, Ecliptick and all 
the Heaven inta four equal Parts, and thew the four 
principal Points of the Ecliptick, to which, whert - 
the Sun comes, he diſtinguiſhes each Quarter of 
the Lear, Spring, Autumn, Summer, and Winter. 

6. Of Hour Circles, or Meridian. 
They meet together in the Poles of the World, 
and crofling the Equinockial at Right - angles, and 
luppoling the Equinactial divided into 24 equal 
Parts, or Hours of a Natural Day: Theſe Meri- 
Gans may be drawn through every 15. which is 
Hour of Time; but if they pals through other 
Parts of the Equinoctial, dividing it unequally; 
W i, then 


dir Points, (as the Hour Circles do in the Pole 


174. Aſtronomical Definitions. 
then do thoſe Hour-Circles repreſent un equi 
Spaces of Time, according to the Diftance 
are from the Meridian, or outward Circle of . 
at Noon and Midnight. The Axis of the World 
NS, is the fix o' Clock Hour-line Morning aul 
Evening, called alſo the Prime or firſt Merida 
So N. N S. and N. & 8, are unequal Meridians, 


J. Of Azimuth Circles: 
Azimuth is an Arabick Word, ſignifying Verticl 
Circles, meeting together in the Zenith and N. 


of the World) and divide the Horizon at Right- 
angles, either equal, or ego, as the Hour- 
Circles did the Equinoctial. They are repreſent 
ed in the Scheme, by Z An 
8. Circles of Longitude of the Sun or Stars, cut 
the Ecliptick at Right-angles, and interſect each 
other in the Poles thereof, which are 23:4 from 
the Poles of the World. GERT Th” 


. Arches of great Circles. 


1. The Sun or Stars Altitude, or Height in aty 
Lat. is an Arch of an Azimuth Circle, contain'd be- 
tween the Sun and the Horizon, as E & p. 

2+ Amplitude Lat. Width, is an Arch of the 
Horizon, and ſheweth the Diſtance that the Sun 
or Star doth riſe or ſet from the true Eaſt or Weſt 
Points of the Horizon, towards the North or 
South Points thereof, as y u. 47 

z. Azimuthis an Arch of the Horizon, contained 
between the Point where the Azimuth Circle that 

the Sun is in cuts the Horizon, and the North 
and South Points of the Horizon: The Sun's Azr 
zimuth from the South is repreſented in the Scheme f 
by Ha; from the North by the Arch O a: 


4 K 


KEA 
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4; Right Aſcenſion is an Arch of the Equinoc- 


al, between the beginning of Aries (or in Aſtro- 
domical Operations, between the neareſt Equinoc- 
tal Point) and that Point of the Equinoctial that 
tomes to the Meridian, with the Sun or Star; as 
7X. 85 ; 5 


wy 
1 


5, Oblique Aſcenſion .is an Arch of the Equi- 
noctial, contain d between the next ' Equinothal 
Point, and that Point, of the Equinoctial that riſes - 
with the Sun, or Star, | 155 

And Oblique Deſcenſion is the Arch of the Equi- 
jottial which ſetteth with the Sun, or Star. 

6. Aſcenoſinal Difference is the Difference be- 
tween the Right and Oblique Aſcenſion For it is an 
Arch of the Equinoctial contain'd between the 
Points of Right and Oblique Aſcenſion ;3 and 
conſequently ſhews how long the Sun riſes or ſets 
before or after the Hour of 6: Or 3 the Time 
that a Star above or below our Horizon ex- 
ceed s, or wants, of 5 Hours, - 3 

7. Longitude of the Sun or Stars, is an Arch of 
the Ecliptick, contain d between the next Equi- 
nockial Point and the Sun, or Star; as . 

8. Declination is an Arch of the Meridian, con- 
tained between the Equinoctial and the Sun, as 
Qs X x, and ſheweth how far the Sun, or Star 
=D 1 Northward or Southward of the Equi- 

8 - 
9. Latitude of a Star is an Arch of a Circle of 
2 comprehended between the Star and 
the I tick, YO at, "8 | - 
TIE _ Lefer Circles. 


They are commonly parallel to ſome great 


Circle; and hence called Parallels: as Parallels of 
Altitude; as E & 9; and Parallels of Latitude, or 
Declination ; as S. 2 ).. 5 

The Tropick (from the Greek, Tope; a con- 
verſion, or turning: Becauſe the Sun is there in 


Q | | KW: 
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its greateſt Declination from the Equinochal „nl 
turns backward) of Cancer, is a Parallel to the B. 
quinodtial, dient 23 1 Northward, and the To. 


pick of Capricorn, the like Diſtance Southward: 2 
S S, and W W. The Artick, (or North polar 


Circle is diſtant from the Equinoctial Northwar cles 
and the Antartick, (or South polar) Circle, South 1 
ward, C6; as fe *, and y rf. Theſe two Tre hi 

icks, and two polar Circles, do divide the Glo WM 2” 
into 5 Zones. (Zona is Latin for a Girdle) the as 


Spaces between the two polar Circles and thei 
' reſpettive Poles, are called the two Frozen Zones 1 
Ihe two Spaces between the polar Circles and the A 
| Tropicks of Cancer and Capricorn, the Tempera | 
Zones: And the middlemoſt between the tuo Tn 5 
Picks, the . Zone. 5 


<a Angles. . | 
The Sun's ey: Declination is the Aogke 
that the Ecliptick makes with the EquinoWl, & 
the Angle E VJ S. or Q= vs e el 
The Sun's Azimuth is an Angle at the Zenith, 
contained between the Azimuth Circle the Sun is 
in; and the Prime- Vertical (if reckon'd. from the 
Faſt or Weſt) or the Meridian, if reckoned from 
the North or South : Thus the Angle = Za, is 
| the Sun's Azimuth from the Eaſt or Wat: but OZa 
is the Sun's Azimuth from the North, and 4 2 hhis 
Azimuth from the South, either of which may 
js meaſured on the Horizon HO from 65 Line 
+ Tangents. 
he Hour of the Day is an Angle de at th 
Pole between the Meridian of the Sun, and the 
Meridian of the Place: Thus the Angle & N. E. 
is the Hour from Noon, when the Sun is any where 
in the Meridian N. & S. and YN Q is the Angle 
from 6 a- Clock in the Morning, YN X the Angle 
of the Hour from 6 in the Evening, and X . 
| 17 © 2 Eq e 
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Aſtronomical Problems... 17 
the Angle of the Hour from Midnight; all theſe 
may be meaſured from the Equinothal by a Line 
of half Tangents; becauſe all the Angles in Afro- 
my, may be reckoned Arches of thoſe great Cir- 
cles that are go Beg. diſtant from the angular 


Point. 1 EEE 

1 thought here to have given you the Orthogra- 

phie and Stereographic Projection of the Sphere on 

any Circle, and the Doctrine of Spherical 'T riangles, 

and all the Variety of Queſtions in Practical 4fro- 

my; but that being ſufficient to make a Treatiſe it 

ſelf, which would exceed the deſign d Limits or 
Bounds of this ſmall Book; I rather chooſe, to ſup- 

ply that defect by inſerting ſuch practical Problems 

of Afronomy, as are of moſt uſe in Navigation, and 

Aſtronomical Tables ready calculated from them ; 

and as for the curious Learner, that would gain 

a further Improvement in Aſtronomy, J refer him 

to the latter Part ot my Engliſh Academy, where 
I hope he may receive ample Satisfaction, and paſs 

on to. LA 2 F a 


2 


e eee ee 
Prob. 1. Given the Day of the Month; required 
5 the Sun's Place in the Ecliptick. | 


EEP in Mind the Days on which the Sun 
enters the ſeveral Signs, which are theſe; © 


* STF — 8 1 
Mar. 10. Ap. g. May 10. June 11. Jul. 1 2. Aug. 1 2. 
— * * me = 


Sep. 12. Oct. 12. Nov. 12. Dec. 11. Jan. 9. Feb. g. 


Rule. If at the Day given, the Sun be in tlie 
Sign proper to the given Month; ſubtract the 
Day the Sun enter'd that Sign from the Day gi- 

; r ven; 
O 2 | 


— 9 6 


4 


= 
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ven; multi ply the Remainder into 5 gr, 


430. u. 
— * Ecliptic ick in one Day) but 59“. 87. may ſix 
fice (for common Uſe) ſo you have the Degree of 
that Months Sign the Sun is in. | 


W. tort 
11, 20m, (the Sun's Mer 


Exam. I demand the Sun s Place on the 25th Day 
of Auguſt ? 25— 12 13K 59.8. 125.5 8. 440, 
See the — | 


1 
59:8 9 

2 6 Multiply by 

— — 1 the Ratio of 

M6" 5: 54 5348 12 Days, i.e, 

| 2 | | 6 and 27 and 

— — add to the Pro- 

* 39 36 _ . 8. 

6 39 : 08 Or e odd 

% : "Day 

© Place 12 58 44 of *. 
ee 9 ö 7 


Exam. 2. If the Sun be in a Sign different 
from the proper Sign of the Month; then from 
the Number of Days contained in the preceding 
Month, ſubtratt the Dey of the Sun's entring into 
that Month's Sign to the Remainder, add the 

Day of the Month given; that Sum multipliel 
=o 59. 89. exhibites the Degree the Sun is in. 


Exam. Auguſt the 6th, the Sun is in N 247. 
38! 21“. for July 31 Days— 12 Days in Aug. the 
Sun enters ) = 19 which added to che given Day 
ee 


* | LESS , Opera- 


. =, 72 £55 Vx" 


— 


bm 1 Sb-<- — Pn [9s 


c_—_ Go WT R is} os 


neareſt Equinoftial Point. 


— — 
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Operation, | 

| ot eng Days | * | 7 
. 8 | Multiply by 
— — | the Ratio 71 
7: 53 44 24. viz. 8 an 
| : | 3 fl 3, and add 71 
— — * | \ the Product 597 , 

35 „ 87. for the odd 
1 59 : 08 Day. 


: 38: 200f a [ 


— — T” 


Lemma 1. The Sun's Place given to find the 


Rule. Divide the Ecliptick into i Quadrants org. 
Quarters thus; 


1. Or. V. 8. 0.) While the Sun is in the 
2. Q. S. K. M. firſt and laſt Quadrants, 
3. & =. N. 2. ( is the neareſt Equi- 
4. Q. w. . N. noctial Point; and when in 
the middle two; =, Dig 


In the firſt Quadrant, the Sul s Lon ads. . 
the Diſtance from the neareſt Equinoctial] Ou; 


In 2. Q. 180% —©*, Long. - 2 | 4 | 
In 3s: . Os. Long. — 180. 8 the — | | 1 
In 4. C360 — ©. Long. 3 | 


Prob. 2. The Sun's greateſt nd leaſt Meri⸗ | 
dian Altitude (taken at Noon on the longeſt and 
ſhorteſt Days of the Year at London) given, to 
find the Sun's greateſt Declination, and the La- 
titude of oe Place ? 

93 Exam. 
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Example. With a Quadrant, (Foreftaff ) or 
other Inſtrument; RIPE 1 had obſerv'd on 


Tune 61 I : 58 
Haren, + the 11th; 5 Merd.Alt.to Fi 22 0 
Their x. 1 8 25 of the Tropicks = = 47 805 : 
— — 
The of which is © great Declin, = 23-4430 
O 58 
Merid: Alt. 5 f 13 talen kom 3 
14 e e 
28 7 


90% gives 


c y © Zenith. 


75 


a 1 5 4 
Diſtance 02 4 December Þ ich. 0 
N P, 
4 

To © Zenith Diſtance 8528 5.02, "7 E 

Add © Declin. — — No. 23: e 
N , 
Lat. of n, 1558 232 Ne. 0 
yay 5 
WY! Zen. Diſt. 75 230 be. 8 ] 

Tale © Declin——23 5 85 Dec ith; 

JEL WC e Sia 
Reit. Lat. London Sr: 32 N.. X's | 
| 


N 3. een the Sun's greateſt Declination 
and Plate; 1 the preſent Declination, and 
Right Aſcenſion ? * 5 

Exam: The Sun in 27. 30. of 8 Taurus, and 
and his greateſt Declination, (always) 23% 300. N. 
(or 85.) given, what is his preſent Declination, and 
9 Aſcenſion? 

Projection Geometrical. 

1. With the 1 Tangent 90% = Chord of 60e. 
deſctibe. the Meridian or Circle 4 N Qs, and | 
quarter 1: as belore taught. . 

2. Make 


, „ 
* 


1 00.06” 


* | 
; 4 ? 7 * "FR 
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: | . 8 9 * tt, ö 1 1 * 3 : | $ 
- % 6 1 


2. Make the < A, WE = 239. 30l. i. e. make 
A E = Chord of 23. *, and draw the Line EYC, 
o ſhall N repreſent the North Pole, S the South 
Pole EJ Q the Equinoctial; and EV C the 
Eckptic/ k. 1 

2. The O in 8 27%. 30'. his Longitude from, 
is 50% + 29%. 30. = 579, 30“. (for every Sigh 
contains 30.) therefore ſet off the half Tang. of 
57% 30%, from Y to T. ſo ſhall T be the Sun's 
Pact n he Ehe. n n e 

4. By Prob. 8. Geom. Prob. thro' N. T. S. deſcri 
2 Circle (or Meridian) N. T. 8, and its done, and 
the Perpend. B. T. is the © preſent Declination, 
the Baſe Y B his right Aſcenſion (in the right an- 
gled Spheric. Triangle YB I right angled at B,) 
the Declination is thus meaſured ( Stereographi- 
cally). 1. Lay a Ruler over N. and B, to cut the 
primitive Circle or Meridian in the Point 7. 2. Lay 
off 90 of the Chords from 7 to m on the primitive 
Circle. 2. Lay a Ruler over and N, to cut the 
other Diameter or Equinoctial AQ in p, (which 
is called the Pole of the Oblique Circle or Meridian 
NBS.) 4. Lay a Ruler over P and T, to cut the 


primitive in d. ſb ſhall Æ d (= BT) be equal to 


the Chord of the Sun's preſent Declination. 


WM: 5, The 


| —$.90%—S. 5%. 30'-—$.33%.30'.—S. 19% 39. N. 


reaches 
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5. The right nomad 22 B (and all Semida 
Ks from the Center J) is meaſured by a Line 
of half Tangents, ſo ar? you'll find Y B= half 
Tangent of the Sun's right Aſcenfion from v. 


Calculation Logavithmetical. 
'The Sun's preſent Declination is found by the 
Rule of oppoſite Sides and Angles : Thus, 


As R «- S. O Long. 78. gre. Dec. 8. © pr. Dec] 


becauſe the Sun is in a Northern Sign. 
As Be. ++ S. C. O gr. Dec.: J. O Long, T. OR. Aſc. 
—S. 90.8. 66%. 30 T. 55e. zo. . 55 13 
from VJ. 

By Gunter's gel Iyfrumental. 


The Ext. 8. 25 ws 57. 39 © Longit 
reaches Faom 2 Dec. 23%. 300. to the 
S. © preſent Declin. 0a the Line of Sines, viz WM 4. 
49% 39. | = 
TheExt. S. 900. to 8. 669. 30. Lines 
4s ls 57. 4 to T. 55“. 320 ier 10 


* In the iſt Quadrant. vB is the vos 


Aſcenſion... 


In 2. Q. 180 TY B als | 
In 3. Q., 1866+ Y 185 the Ban Aſcenſion 
In 4. Q 360 —- 71 BD 


By this Problem may the Tables of the Sun's 
Declination and right Aſcenſion, (at the latter End 
of this Book) be calculated the Sun's Place in the 
Ecliptick given for the © greateſt Declination is 

always 235. but by the exact Obſervations of 
Mr. Flamſteed 23 A 

By the a of this Problem alſo may Prob. 4. 
and 5. be performed, in which I ſhall (to avoid 
5 be very brief, and leave the Operation 
to the Learner. - 

Prob. 


| 
* 


e 
f 
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prob. 4+ Given the © preſent Declination t 99. 
y min. North, and right Aſcenſion 5 5 deg. 13 min. 
from Y, to find the Sun' s Place and greateſt Dex 

chnation. 
4 Conftrufion. See the laſt Scheme. 7 
I Make Y B= ; Tangent © Right Aicenſion 
559: 13“. (the Circle being firſt deſcribed and quar- 
tered, as before directed). ö 
2. Thro the Points N B and 8, derte the 
Meridian (or Arch of a Circle N BS) and find 
the Pole thereof, as directed in the 42 ding Prob. 
3. Make A 2 = Chord of © Decl. 85 300 3 
nd laying a Ruler over d and p, to cut Ni S in 
T. Laſtly, thro' I and the Center Y, draw the 
Ediptick Line ET r C, an} it's done. os 


Calcul. Logarithmetic. 


As R · S. C. Opr. Dec. : 8. .C.@ gen So Phe, 
or Long. 57 30 — 39% 27:30 of B F 
As T. © pr. Dec. 5. 8.0 Rt. Aﬀcen, - 1 
the ©'s — Declination, 23% 300. it 


Prob. 5. Given ore doe Ls :39'N 


great 


Longitude. 
Reg. © Tinker — 
Projection. | See the laſt Scheme. 


1. Make AL E = Chord 23%: zol. and drar 
the Ecliptic E Y C. 

2. Make Ndand Ne = Oar Declin. viz. 
70* : 21! from the Chords. Then with the Tang. 
of 70%: 21 and one Foot in E and e, deſcribe two 
Arches to interſe& each other above N. Then 
with the fame Diſt. . one Foot in the faid Inter- 
leftion, deſcribe the Parallel of the Sun's (Diurnal 

Courſe) 


» 
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Len f. Declination d Te, to cut the Ecliptic 
E Vin T. | 


3. Through us Points N T 8, deſcribe 
Circle, or Meridian, NTBS, and it's done, "oy 


Logari thmetical. 


As, 8 © great 275 8. . © preſ. Peel: 28 8.0 

Long. from V 5 

I. O preſ. 3 2, 1. C. O ect Decl. 8⁰ 

"Ris ght Aſcenſion from Y Ls 

Preh. 6. It the Sun's Long. HH Right Alten 
Gom were given, to find the Sun's preſent and 
greateſt Peclination, wich is the reverſe of the 
laſt Prob.. Then it is, 

As- N. T. OR. Aﬀeen. g 2 T. C © Long 8. ce 

preſent Peclination. . 

5 ain. 
As 8. C. © Re. Aſcen. + 52 8. C. © Long.. 8979 
"greateſt Declination. 

Prob. 5. If the Sun's Longitude and pater 
Declination were given; to find thie Sun's greateſt 
Declination and Right Aſcenſion, the Proporti- 
ons are, 

As 8. O Longit. . : S. © preſent Decl. . S. C 
greateſt :Declinations.: ne 
As S. C. Opreſ. Decl.. R:: S. C.© Long, - 8. C. 0 

Right Aſcenſion. 

Prob. 8. The Latitude of the Ship Gor Place) 
43% 200 No. and the Sun's Declination (19: 39 N') 
given.; to find the Sun's Amplitude, and aſcenfi- 
onal Difference, which is the time of the Sun's 
NG or Setting from the Hour of 6. 


Projection. 


1. The Circle being deſcribed (with a Chord 


of 60%) and quartered, make 7, the Zenith, N 
the Nadir, and H O, the Horizon; H 'the 


South; O'che North; 8 and 7 che Faſt or Welt 
Points thereof. 


Ol | 2. Make 


\ 
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i — 1 *\} 71 
'Y * e 3 . ft „„ Ac 


2, Make O u, and Z. A, 3 to the 
Chord of the Lat 43e: 20 N. and draw the. Axis 
NYS, and the EouinotEal A, Wh =: 

3. Becauſe the Declination given is North, de- 
ſcribe a Parallel of the Sun's Declination, (70%; 21 
from the North Pole, as was, directed inthe 


th Problem foregoung, and it will cut the Hori- 
zon in 


termine their juſt Quantities by Calculation 7 
rithmetical, theſe are the Proportions, viz. 
In the Right-angled ſpherical Triangle Y BT, 
Right-angled at B, is given the TVB, the 
Comp. of the Lat. and B T the Sun's Declina- 
tion; to find J T, the Sun's Amplitude, and Y B,, 


the aſcenſional Difference ( by oppoſite Sides and 
Angles) ß 


4. Throug h the Points u 1 04 8, deſcribe the 
Meridian Circle n TS, which cuts the Equinoc- 
tial in B; ſo ſhall Y be the Sun's A. 
from the Eaſt or Weſt; and YB the aſcenſional 
Difference; and both of them meaſured from the. 
Center Y by a Line of 3 Tangents; but to de- 


— — 
. — v * — * — — — * 
— — oy - — — 
— Cv = aw . — — 
* — 44 > — 
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As S. of C. Lat. +» 8 C Decl. :: N · 8. © Amy 
— 8. 469 40.—— 8. 299: 39 —8. S . 32; 


| That is, E.'27: 32! N. 


And W. 27: 320 N. | T which turn'd untq 
Points of the Compaſs, gives neareſt, Add 
E. N. E. 1 N. 1 5 Suwriſing, 
And W. N. W. 2 N. 5 at} Sun-letting, Hor 
For, Note, If the Sun's Declination be northerly, Sub 


the Amplitude is to the northward of the Eaſt, ot 
Weſt at 'Sun-riſing or ſetting, if the Declination 
be ſoutherly, to the Southward; 

As R . T. Lat. :; To Decl. S & Afen 
I. 45. T. 33 20 T. 190: 39. 19: 41 


By the firſt of theſe Proportions may the Ty 
bles of PT be calculated. 2 
Prob. 9. The aſcentional Difference given, or 
found, as in the laſt Prob. to find the Time of the 
Sun's _ or ſetting 3 with the length of the 
Day or Night. "I | 
Keule 1. If the Latitude and Declination be both 
North, or both South, the aſcenſiona! Difference 
added to 6 Hours gives the Time of Sun-ſetting, 
and ſubtracted therefrom, Sun-rifing. And con- 
trary, if one be North, and the other South, the 
afcenfional Difference added to 6 Hours gives 
the Time of Sun- riſing, and ſubtracted theretrom, 
. oo 


Example 2. | 
Let the Latitude be 33%: 20 No. and Sun's 
Declination, 19: 39* N. and the aſcenſional Dif- 
ference as in the laſt, Prob. 19%: 41'. Then, 
| f 5) 19 


5) 19241 ( Ae by the Ratio of 


3) 3 236: 120 


* © 4 4 


Hours 1418) 44! @'s Alon «in Tine | 


a 21 1 oO Hours. - Et. 


Subt. is 45: 41 : 160, Time of Sun-rifing, ; 
©R.Doub. 4 37: 28= Length of the Day. 
S8. Doub. 9h: 22: 32= Length of the Night. : 


Rule 2. Ts becauſe- the Hour of the Sun's ſet- 
ting, ſhews the Time elapſed between Noon and 
the End of the Day; and which is therefore e- 
qual to 3 the lengt of the. Day. Therefore, if 
the Hour of Sun-ſetting be doubled, it gives the 
Length of the Day, or Number of Hours the 
Sun is viſible above the Horizon. 

Again; becauſe the Hour of Sun-riſing ſhews 
the fm elapſed, between the time of the Sun's 
riſing and Midnight; and which is thorefore e- 
qual to 3 the length of the Night. If the Hour 
of Sun-riſing be doubled, it gives, the length of 
of the Night. 

By this Prob. may our Tab! es of the Sun's 


riſing or ſetting, and length of Day or N icht be 


calculated. 
Alſo in the foregoing Triangle BT, may the 
ſucceeding Problems, 10 and 11, be reſolved, VIZ. 


Prob. 10. If the Sun's true Amplitude obſer- 


ved (at Se py were 27%: 32! N. and the Sun's Decl. 
19%: 39) 
Ship, or Place © ? The Freren e are, 
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alſo given, to find the Latitude of the. 
As 
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'As S. © Amp. R 8 © Deel. ,. 8. of Co. Lat 

8. 27:32 8. -8. 19: 39 —8.—46 4%. 
Whoſe Comp. to oe is the Lat. 43* : 20 North, 

Prob. 11. If the Time of the Sun's riſing 4. 
411 1%, or ſetting 7b 18“: 447, conſequently th 
aſcenſional Difference 192: 41'; with the O's Decl. 
19%: 391 N. were given; to find the Lat. Then 
As T © Decl. .. R :: S. © Aſcen. . I. La. 
— T. 19%: 39/8. 908. 195: 41— T. 4320 N. 
Theſe Problems 10 and 11 may be of good 

Uſe to the Mariner, when he cannot have an Ob- 
ſervation at Noon for the Lat. but by the Benefit 
of a clear Evening; having obtain'd the Sun's Ant. 
plitude (with allowance for” Variation of the Com- 
pals) and the Declination, for the Time given; 
(or the true Time. of the Sun's ſetting obſery d) 
he may, by the help of theſe, find the Lat. 
Prob. 12. The Lat. of the Place, (ſuppoſe 35 
32! N.) and the Sun's Declination (admit 230: 30? 
N.) given; to find the Sun's Altitude (height) 
and Azimuth at the Hour of 6? _ | 


1 BE Bs 19— 1 83 SS —— #, : 


Projection. 


- 
ak. I 11 as A. 


5 Haring deſcrib'd the Circle and quaitered 
it, ſet off the Lat. and draw the Parallel of De- 
clination, as directed in Prob. 2th and 5th. Fand 

| | | aral- 


Aſtronomical: Problems. 189 


parallel of Declination cuts the Axis N Y SinT. | 
Then (2.) Draw through Z, the Zenith Point, 

the Point T, and the Nadir, 1; an Azimuth 
Circle, L T B. n, it will form the Right - angled 
Kherical Triangle, J B T, Rightangled ar B, 
the Axis N 58 is the 6 0 Clock Hour Circle; 
and BT is the Sun's Altitude, and Y B on the = 
Horizon, the Sun's Azimuth, from Eaſt or Weft } 
at the Hour of 6. Each of which may be 'mea- 1 
ſur'd by Prob. 3. i ; | | 


| a. FU 
a> 5 


Calculation Logarithmetic. dE oh 


For the Sun's Altitude, *twill be by the Rule 
of oppoſite Sides and Angles, F ary 
As R . S. Y Decl. Y T: :S. Lat.. . S. © Alt. at 6. 
8 90-8. 230: 30 c 8. 35%: 32-8. 13%; 24 
For the Sun's Azimuth from the Eaſt or Weſt, 
As T. C. O Decl.. . R:: S. C. Lat. T. O Azim 
2 J. 66: 30. —8. 908. 54: 28'—19%: 28 Eaſt; 
Northerly, if in the Morning; or Weſt - northerly, 
ik inthe Evening. Wherefore the Sun's Azimuth 
19: 25! ſubtracted from 90%. gives the Azim. | 
from the N. 70: 32 Eaſt, or near the E. N. E. 
: E. in the Morning. — — 
Again, the Sun's Azimuth 19: 28. found above, 
added to 90. gives the Sun's Azimuth from the 
South 109: 227 towards the Faſt, if it be in the 
Morning; but, if the Obſervation had been in the 


Evening, the Sun's Azimuth would have been 
W. N. W. W. b is” 


Note, If the Declination be contrary to the Lat: 
that is, if one be North, the other South; then, 
inſtead of the Altitude, before found, it gives the 
Depreſſion, and ſhews how many. Legrees the 
Sun is below the Horizon at thie Hour 6f c. 


Þ rob. 1 z. 
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Prob. 13. If the Triangle above, wiz. B. 7 
were Sven the Sun's Altitude at the Hour of 6 
(13: 24!) and Declination (235 7 55 to find the 
Latitude and Sun's Azimuth at ſame time, 
then ſay by the Rule of Oppoſite Sides and Angle, 


As 8 O Decl.. R :: 8. © Height. „8. Lat 
—8. 23 230-8 90 —8 13 i m 


Again, 
As S. C. © Alk. 5228 * © Decl. Sc © U 
As S. 76 : 36-8. 908. 66: 30% — C. 195: 20. 
Wboſe Comp. to 90. is the Sun's * from 
the Meridian, or North and South 70 | 
Prob. 14. If the Altitude (135; F — Aim. 
(192: 280) were given, (in the aforeſaid Triangle) 
to find the Lat. and Sun's Declination. 
Then ttwill be, | 


As T. @ Alt. -- 8.0 Aim. . T. CL 
. * 224—8. 90-8. 195 287 — 1. 45 128 


Whoſe Comp. to go? is the Lat. 35%: 32 North. 
Again; 


As R 8. c. o Ak :: Sc. 1 8. Co De: 
; —. 90—8. 76*:36—S. 70 8. 66: 30. 
Whoſe Comp. to 90 is the * 23°: 307 North. 
Prob. 15. The Lat. of the Pile; ; (ſuppoſe 
— 1 : 32! North) and the Sun's Declin. (as before 
: 30! N.) given; to find his Altitude, and the 
Time when he is due Eaſt or Weſt. 
In the laſt Scheme to Prob. r2. having drann 
the Circle, quarter'd it, and ſet off the Lat. drawn 
the Axis, N S; Equinoctial A Q, and the Pa- 
rallel of the Declination, d Te, which cuts the 
prime Vertical, or firſt Azimuth, Y in V. then 
through N Y and 8, draw the Meridian NVS, 
W i the Equinoctial at — an in the 158 


01 
þ 
b 
| 
[ 
0 
\ 
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„ $6 that in the Right-angled Triangle Y » V5 
will be given the U V, the Lat. and the Sun's 
Peclinat. 2 ©, to find the Sun's height, Y v, and 
Hour from 6, Vn; each of which is meaſur d on 
the 4 Tangents; Logarithmetic. by the Rule of 


o 


oppoſite Sides and Angles, 


As 8. Lat... S. © Decl.: : . S. © Alt: E. or W. 
8. 35:3 8. 3.733 2 90— $:439 1! 19; 
Again; 

As RT. C. Lat.: 175 © Becl. .. S. hour from 6. 
8.90 T. 54*: 251, — I. 230: 30 8. 32225 

which reduced into Hours (is, 19249! : 47) and ſhews 
how long after 6 in the Morning it is e'er the 
Sun be due Eaſt, and how long before 6 in the 


Evening the Sun comes to the Weſt. Wherefore 1 
to gos, or — — o: oo 3 
d the Time above ——— — 1 : 49 : 40 
Na is the Time the Sun is e = 
1 —— 7:49: 40 'Y 


due Eaſt in the Morn. 
| | Y — _— — 


e Or, 2M EEE 
From g0* = ꝶ— — G6: oo: 30 
Subtract the ſaid Time 1 
Rem. the Time the Sun is due Weſt _ 
in the Afternoon. | . e 
Note, If the Lat. and Declination given had been 
one North, and the other South, the Sun would 
be under the Horizon, and the Queſtion of no uſe. 
Prob. 16. In the fame Triangle Vn v. let there 
be given the Sun's Height (43: 19) and Declina- 
tion (23 4 North) to find the Lat. and Hour of 
the Day? Then fay, By the Rule of oppoſite 
Sides and Angles, 
As S. ©. Alt... R :: S. © Decl. .. S. Lat. 
8.43: 19/8. 90— 8. 23: 308.355: 3 N. 
Again, for the Hour. 
As S. C. © Decl.. N ** Alt. * 
WS 66 


a 
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8.66: 308. 90.—8. 46: 41!  S.37:15". 
a Or, 1h 49 : 400. from 6: AM or P. NI. 7 4 
Prob. 17. The Sun in the Equinoctial, the Lat, 


of the Place (ſuppoſe 5 16 4 N.) and Hour of the 


Day, (admit 3" 5 Afternoon, or 863 in the Morn- 
ing, each of which are zu 3 diſtant from the Me- 


ridian or Noon) given, to find the Sun's Height 


and Azimuth. _ 
Conſtruction. | 
oY .. 6 © 5 | Toy RR. rom oh 


Clock, (or the Center 
7) which reduced in- 
to Deg. and Min. is 

O =379:30, . 
2. Then the Circle 
/ drawn, quarter d, and 


ndted with Zn, and H 
3 O, and the Axis NS, 
3 TL and Equinoctial EQ. 
alſo drawn by the help of the Lat. 541*: 30 / N. 
CA repreſents Noon, and Q Midnight). 
3. Make YB = # Tang. 37%: 30/ the Hour 
from 6. Laſtly, deſcribe - B44 he Points Z. Ba, 
the Azimuth Circle Z B Cn. Then in the Right- 
angled Triangle, Y CB, Right-angled at C, is gi- 
ven the <C Y B, the Comp. Lat. 380: 30% and 
Hour from 6. y B 372: 30o!, to find the Sun's Al- 
ticude C B, and Azinnath v C. Therefore it will 
be. by Logar. pr. Rule oppoſite Sides and Angles, 


As R +++ S. hor, from 6 :: S. C Lat. S. O Alt. 

— $.908. 37%: 30 — 8. 38: 30f-$.22%: 100. 
; And again, I Ts 
As T. Chor. .. R :: S. Lat.. T. © Azim. 
—T. 52 30.8. 905 1: 30 T. 30%: 39 whietr 
added to 90 Y O, gives the Azimuth from the 
North, to be counted Eaſterly, if it be in the 
„ | Morning; 


reſts 2 + from 6 2 


res.. 


— 


ay -«@ 8RrFFe.- av 


4 — Problens.. o i 9 3. 


Morning; but Weſterly, if it be in the Af- 
ternoon. But ſubtracted from 902 = V H gives 


the Azimuth from the South, to be counted to- 


wards the Weſt, if it be in the Aſternoon; but if 
it be in the Morning, towards the Eaſt. 


—＋ A 


Prob. 18. If in the ſame Triangle CB, were 


given the Sun s Altitude, when he is on the Equi- 
noctial (22: 16) and his Azimuth (3: 59! from 
the Eaſt or Weſt) to find the Mow of the Day, 
and Lat: of the Place ? | "Hi 


The Propoitiviis by 185 are, 
As T. © Alt. . & :: S. O Azim. T. Lat. 


—T; 2275 761 — 8. 90 8. plat I. 5 18% 30 N. 

NE And, 24 ae - 
As R. S. C. © Alk.; +S.C. © Au Seen 
— $.99* 8. 571% —S. 59%: 1 8. 37%: 30 


Whoſe Comp. to go? is 52300, Or in Time 3. 


zon from Noon. Therefore, if the Obſerration 
was made in the Morning, was 86, 300. if i in the) 
Afternoon, zh. 30m. % 
I might enlarge to a 92. PAIL of Queſtions; 
in the application of a 
angle, to Aſtronomy, buys I juc e theſe A 
with due Application, te the Ninas Uſe, in 
finding the Lat. or Azimuth, M ornirig; or 38 


ing, when he cannot get an Obſervation at Noon. 


I now: come to thew- how. he may find the Sun's 


Azimuth at any timeof the Day, 3 1 
and when che Sun riſing or DEN 


* Broke Given the Lat. of I Ship « or Place, 
7 he Sun's Declination (235 30/N; 


5 49.3 
an Aids or or Has ht of the San (49%; 410 
find the Sug Wa ant the a orthor South? 


„5 pak 88 p 1 e Projiftion 


ght-angled ſphexical Tri- 


oy & Artic brulu. 


ne: of 31 3t eos ny 


FR Tf 


dof ws — . 0 — we S 


14 | The Cude hy deſerit'd and quarter'd 
with Ho, and Z. u. Alſo the Lat. 519% 3o/. ſet 
| off the Axis NE S, and E quinoctial, A, Q drawn, 

2. * Deſcribe the Parallzl of the Declination, 
(ich its Comp. 66": 300) after the ſame manner 
as was Girefted in Prob. N 

3. Aſter the fame manner alſo, with the 


Comp: Alt; 40%: 267." deſcribe the Parallel of Al- 


titude » 7, from Z, the Zenith, as you did the 
Parallel 87 Deshnation 4e, from N. the North 
Pole; theſe tee Pirallels incerſett each other in © 
the Place of the Sunn 


4. Phrovi N. ad 8. deferibe a Meridian 


| Circle; iy N. SS.. 
e At thro" the Points 7; © ac 7 dran an 
Aritriuth Circle" 202 and it's done; then in the 
Oblique Spherical: Triangle NZG. is * = 
three Sides, via. N L to Comp. Lat 38. 
N. O the Comp. Declination 662. 285 and 7, © 
the Comp. of the Sun's Height= 40 20% to find 
the Angle NZG, Wich 18 the Sun's: Azimuth 
fron: — North Pirt of the Horizon O, and ⁊ to 


2 


; Oionthehalf Tasgerits, AIO Is the Azimuth 


from the South Part of 4 Horizon. H, and ei- 
anal W 1 2 ther 


6 » 
1 a? 6 * 

2 — £47 a F 7 0 
22 , * | 4 * - 194 

- Hon. p —— 

* = 

, , 1 A - * 
0 * 1 0 | 
3 * © - F # & «+ 4 v & A . 1 , 
- . my, 
4 a » 
” — - - 


» To work an 4 bh. 1 95 2 
ther of them may be meaſured on the half Tangents. | 
Thus E, O =EH=half Tangent go*. conſequently 
HE EO =r802, therefore ] . menfured on the 
half Tangents and to 90. EO ĩs = the Sun's Amit = 

muth from the North, and Ef meaſured on the 
half Tangents and taken from gos. gives Hr the 
Sun's Azimuth from the South. Or Hf meaſured 
the backward way of the half Tangents from 905. 
counting 80. 10. and 709, - 202, e, gives the 
Sun's Azimuth from the South as before. £ 
But to determine the juſt Quantity? of 


= 
- 


Azimuth, from the Naxth.or South by a Loga- 
rithmetig. Calculation, you "muſt obſerve this 


Rule: 


b Add the Complements of your Data ( given 
Er together, and find the Difference between 


their half Sam, and the Comp. of the Declina- 
tion, if the Latitude and Declination are both 
North or both South,; (but if the Latitude and 
Declination are one North the other Soutig take 
the half Sum from the Declination added to ; 
900.) | . 1 


Then to the Arithm. Comp. of the Logarithms 
of the Sine of the Comp. of 4 pom, * add / the 


1 
N 


» , , 1 ; 4.4 'F ' x WE. n ; 
Logarithm Sines of the 1 afore fqund; 


half the Sum of thoſe four T.ogarithms gives the 
Sine-Comp. of half the Suns Azimuth; from the 
North in North, Latitude, and from the South in 


South Latitude. 


P 3 | O pers. 


* 


1 2 e. Problems. 


-- 


Operation,” ' Oo orf 20 281. 
. F. 7 7 Ls 0 A n! 
1 JLat. 38: 30 8. Co. Ks —>,2058 
To Comp Alt. 40: 20 8. Co, nf aol of 
Dec. 66 : 30- | I — — 


A 
"mg Ta DOPE m —— wa Gf 


—— 7 1 


r $ * —— Y 1 „ 0 


* 


f 1 Sum = 72 2 Nie — > 54 9979815 


1 1 ® = #4 $M: HOU i 


de Sum "oof S 7 19-46369z 
eee © + Sum 5. 702846, 
7 N 
| sene, 4 *E che Ain, 
| 59: © 420 Hem 3 
FS : ——— 0 


gabe An 119 24 fr the Ne 
Subtract from 180 * oo. op th 


Sun's kun. 60: 35 from the South. 


Which turn'd into Points of the Compaſs is 54 


; S E. b. E. E. 15.32 EY. 
+1 32dothartheSuni SIA a; 


If the Obſervation was made in the} Morning 


Afternoon. 


Note. The Comp: Arithmetic. of the two Log. 


Sines in this Example (or any other) is found by 
ſubtractipg each Figure in the Tables from 10 


many Nines, (or 9,999999) and ſetting down the 


Remainders. 
Exam. 2. In the Lat. 51%. 30l. 8. the Sun's 


Declin. 23. 30“. Se. and his Altitude 49. 400. given 


to find his Azimuth ſrom the South? 
The 


2 hy rod SES 


E Co. De. 6 16 = Dif, og teh 


WW 


* ” 
” F , 
* 
* 


The Operation is the fame with the firſt Exam- 


ple, only as the Azimuth there 'was accounted 


from the North, this finds it from the South 
part of the Horizon, 119% 24 . Which taken 


from 180. remains 60. 300. out = N. id that 
hes would then be N. E. b. E. zo, 15. Eaft 
A. 

if P. M. or Evening. 


Morning, and N. W. b. 3% 15. W. 

Exam. 3. In the Lat, 519. 8 N. che Sars 
Deelifiation 13% 30. S. and his Alt. 1 Fro 40. bier 
is the Saus Azimuth from the gun? 


4 ier e 


7 Operation GIG 85 

ed ral 36: ] 8 Co. p 
Tals: Alt. — 70 2 fr? Co. re GOL64SF 
© Pie from N. Pole 103 e pak | 


-14L OS WY Z. Et — ö 1 


. #1 


Diff pom og — 8 8.667689 
oY . 3 | -H LE; 882118 


p * = 
p —— — * 0 8 p © 


8.0. * 73 ** 585 — 54 2 9. 441059 
Doubled is 147, 50%. © Azimuth ſrom the 
N. Andthe © Azimuth from the North ſubtrac- 
ted from 1800. gives 3 20. 04/. the © Azimuth from 
the South Eaſterly in the Morning, or South 
Weſterly Afternoon 3 which! is S. S. . 9% 34. E 
A. M. or S. S. W. 9e. 34“. W. P. M. 
Exam. 4, In the Lat 519, 30'. S. the © De- 
lin. 130. 30“. N. and his Alt. 195 A0, What is the 


©5 Afimuth ? 
P 4 ; 4; 4 21G 


— —ä6ä4ä6 2 


- 


| 


\ 


198 eAſtronomical Problems: 
Add the Declination to 900. and it's 193%; 30. 
J the Sun s Diſtance from the South Pole, then 
work as in the third Example, and you!, have the 
Sun's Azimuth from the South 1470. 56%: (as be- 
1 fore) which ſubtract from 1800. hy ol the Fun 8 
N from the North Eaſtward 32. 04'. or 
VN: N. E. 41. Faſt in the Morning, and N. N. 
W. 90. 3. 0 it the Obſervation had been 1 in the 
Aſternoon. 
Theſe are al the Varietics that can happen i i 
finding the Sun's AzimutÜn. 

Likewiſe the Sun's Azimuth may be Wen! Lo- 
garithmetic. at two Operations thus : Let it be as 
in the firſt Example, viz. Latitude 519. 30. Oh 

Declivation 23%. 300. North, Alt. 499. 49'- to find 
the Sun's Azimuth, havin made the gde Preps. 
tion, as in the foregoing eee and found the 
Comp. Lat. 380. + Comp. Alt. 40%. 200. the Comp. 
Declin. 669. 44d. the half 3 72. 400. and Diff. 
60. 10 l. Then ſay N 

AS R 8. C. Lat 28 C. Al. a 4th Sine 
—8. 8 385. 30 s 20 ben, 460. 
Nds 2 - Again, 

As Ath S:_.. 8. Sum . Diff.. a 7th Sine. 


8. 23.:146/.—S. 72e. 40].—S. 6. 10 —8. 14. 45}. 


Whoſe Logarithm is ———- — 9.40569 
Te en add Radius — — 2 — 10-0000 


— 


397 Sum! is 1. 40569 


* 


; & $4* 4 4 ett PA | ! nap 
mo- * © : „ 2 : Sum 970384 
8 C. is 59 ct I! 
Doubled 39 wy [ 33 


Sum op | b 24 is the Sun! 's "Aint — the 


—— — 


North as in the firſt Example before found. 


In. 


"OT ar r by Gunter Scale hum 
The Ext. R. S. oo. to S. OLat. 389% vn Sines 
reaches LE S.C. Alt. en to a 4th Sine 330. 
46. — the Sines. g e 
The Ext. Ichs. 23 oo 1255 o. 40 lr ohSines 
reaches ts 5 3 ie. 6. a to 8. 2 . et "on the 
Sings; gain which undetneath on the verſed 
Sines, ſtands 119 . the Saus Azimut fFom 
the North as above. — 186 
fr Having ſhewn how to wok if Amplitude or an 
Azimuth in the preceding Problems, (Which we 
call the Sun's true Amplitude or Azimuth, 
diſtinguiſh it from che Magnedealy or that on 
by an Azimuth Compaſs, that has Variation; 
proceed we'therefore to thew*the"Uſe of the Sun 


Amplitude Compaſs, and: thereby" with ip Surfs 
true Amplitude or | Azimuth, (found by Calcufa- 


tion) 0 fin®'the Variation of che fariner 8 
WT I8- £72 12 ONE 3h Þ a TEC 
. 
e * 1 + 


** ** 'The Of 17 the Azimuth Compaſs. ' 


"HIS Compaſs differs from the Meridian 

or common Tein in theſe few neceſſary 
e * nNg8, wh No 131 e 
a eedle, is a 
h ah __ Circle ot Bras, che 
half of the Limb thereof is 
WHO vided into 90“. numbred 
Y from the Middle of the 


- a4 ; | 
W — | 


with 10,,20, 30, Se. unto 


i 1” a 
ge N © * 45®. which Degrees are alſo 
MW _ ſubdivided into Minutes by 
andy Diagonal Lines, and by cer- 
tain Excentfick Circles tering one another * 92 


Uſrof:the Axim Compaſs. 199 


d Diyifions, both ways, 


200 Uſe of the Aim. Compaſs. 
theſe Degrees are drawn fromthe - oppoſite 
Part of the Limb whereon the Index movet 
cutting- thoſe Degrees. On this Index is er 
a Sight, which for Conveniency 8 to fall doyn 
wits Hinge, and ſet up upon;Qecaſion ; and from 

Top of this Sight, down to the le of 
dex, is faſtened. a Thread er Lute · ſtringꝭ to 
thew the Shadow of the Sym, pon a Line that i 
on the Middle of the ſaid Index. : 

And by chis Means of placing the 
the, Cirgumferences-the. Degrees come te be as 
darge again as they, would be, it 0 moyed 1 0 
Center, by Euclid Mil. 3. Prob, 31 i 
„This broad Grcle in croſſecl at, ight ya 
with to e commonly ſtom the Ter- 
Rack bes Strings are drayn four ſmall 
255 ines on the Inßde of the Bon, for: reRtily- 

Inſtrumęgt in time of Opſexvstion, by the 

— Lines that are allo drawn at right! Anglo, 
on the Superficies of the Fly. 
oe — mpats; being r HI 
Wi: raſs Rings oſe alſg faſtened into a 
{ ua: Waste a fitted for\Bhat Purpoſe. See 
the annexed F' igure, thereof. 

1. Fo obferye Wich this Infffvment 46 19 55 


dn Azimuth} rectiſy the Brafs Lim bn the 
, of the Box (by thi, Needle an Fly 1 e 


Box) according 8 e Nature of Obfetvation 
doth require,” -2. 


For i b the Obletratidn beide en chen 


vou muſt put the' Center of the Index upon the 
Weſt Point of the Chard or Fly within the Box; 
and ſo that the four Lines on the Edge of the 


Sb a and the four Lines by the Inſide of the 
do always concur. * . 

The Inſtrument being thus rech ed, tw the 

ndex towards the Sun, until the Shadow of the 

Hipothenufal Tread fall directly into the ve- 


17 


401 8 


Inden upon 


en gebe ina papa. 46k 


7 Sa. chat 5 oh the 225 and” 5 0 


ecke 0 ee for Dr Ay ' - JL "oy 
Example, Sappoſe any eit be Aaliged, 


as before is for Sa in a fe- 
noon. 3 d 8 that the Index Hould cat ü 


the Famb to che Northivard of whe Ex 44 
the Azinnith- of the Sun g. from the 1 7 75 


elle 100°. from the South. 80 like wie Tg * 
dex had cut Wh to the e ö ; er ehe 


then would the Azimuth be 800.5 = tha Sou 
11 ro®, donn, the North. ny a, 
Pt ENEWbo Compal Fae 105 
ſition e Azimut of x e Sup he 1 
45 45 Cap Meridian, 2 Jou Som 
witds' 1 Jun, it will go off the Diviſion 
ba 288 Limb, and there tan he no Uſe mage, theres 
of 4 dt no ſtands. 

Therefore you muſt tum the Inſfrument, juſt. 
one Quadrant or Quarter of the Compass, Ke 
po the Center of the Index on the North or 

onth Point of the Chard, accordin the Sun's 
Poſition from yqu, and then tlie ae thereof 


will cut the De ree of th Sun's, A u fro 
N orth or South. F n a 4 


That which is faid as LL Uk of he. Azi: 


n Compass, when the Sun is on the alf Side; 
the Hke is to be underſtood with the, Tame Reaſon, 


Wars he 3 is on the Welt Side of the e 792 


2. To obſerve an Amplitie by the Aunnurb 
cons * 
1 8 0 300. Wld tale ir in a Morning at Sun- 
Riſing, duct tlie Center of the Index raght over 
the W elt Point of che Fly, and che Inſtru- 


ment 


— 


——— 


202 f ure nk wol 
GIA y the been hes Box, #0 Lines on 


IA 27: BL 1 


een s through the, Fight, turn the 
5 dae 7 the Body 
the ſame time 
Degree of the 


| _ ESE. 
hen, von pu enter 
70 Point. 925 ly, and 15 


of 
yo! 
| — ROH. 57 
. 5 be 90 7; in "jaking the magnetical 
clay 4 52 "Arimuth and Amplitude. en 
e. eſt to take the Azimuth.when the Sun 
W high aboyg the bie h becauſe the 
of the (OR is then more eaſily obſerved: 
ea the efraction 52 the Vapours 
1 0 6 eee witch cauſeth the Sun to api 
_ in Horizon, yhen indeed he is about 30 
mütes below it z t erefore, when you obſerve 
' for, the Amplitude, Jet. the Center of _ Sun be 


about 30 or near 30 is 3 Diameter 32 


above the Horizon. 7 


:. When you be ſor the Azimuth, that 


Inſtant to obſerve the Sun's Altitude with a Fore: 
„Quadrant, or Almicanter Staff, Gas Uſe 
mall be thewn a little farther. ©, If 
4+ To-find at that Inſtant of Time on ; obſerve 

101 "the Agar or mplitude Dre the Sun's 
Dedlin, and Lat. the Ship is in: As 4 Example. 
"Adfnit” at, CS September the gth, Fc, N 
Spip was Yeſterday Noon in the Lat. o 1 45? f 30) 
North per Account, the Sun's Deedimiton Was 
then, 1: 25! N. but having run South-weſterly 
till this Morning 6 o' Clock, and made 45 South- 
ing, I would know the Lat. of fg Ship, and Sun's 
Peclination, jor that time? 45® 30 —0: 55 is = 75 


Hor 3 4+ 45 


: 


! 4 


vm f OM wa 


Won 51% 0 ir: tres on 10 ct 


102558 


4445 N. the Lat. of the Ship; A ö. 


N A" 


ap e ae 7 ( x INI 
Age gth ee ape 1 N. 


y Wt . 204 C — | 12 75 
big, is thee Dione! Decreaſe of 0 22390 
A: u $rrn—_, 


e . 

If 24 give 23, what 187 Time? Facit I 

which ſubtracted from 1* 25 , the Sun's Declination 

North decreaſing, gives 1* : 08” North, the Sun's. 

Declination for the Hour 3 (which i is near 
upon the time of Sun- riſing). 


After the ſame manner, you may find the Lat. 


and Declination for any Hour from Noon, or at 


the Time you would obſerve for the Azimuth, 


3. To find the V. ariation of the Compaſs, b 
wing the Sun's true Amplitude or E 
tain d by Prob. 8th and gth of Aſtronomy fore- 
going; and 410% the Magnetical Amplitude or 


Azimuth, gain d by the 45 E 
and e Rules. 


Definition. | 


The finding out the admirable Virtue of 
the Loadſtone on a Needle touch d theręon, doth 
point to a meridional Poſition, 1 thie greateſt 
Advantage to Navigation that ever happened , yet 
in this uleful Arcanum there is this 12 (from 
ſecret Cauſes I have not rom here to-ſpeak of) 
that the Needle, tho well toueh'd in the Mari- 
ner's Compaſs by the Magnet, yet admits of ſe- 
veral Variations in different Places, Eaſterly or 
Welterly more or ** to above 30 Degrees, 
Which he Mariner ſhould carefully obſerve at alt 


LO : 
- 


204% 1 of tle G C — ak 


Seaſons, or he may bring his ſhip to he Lk: 
not where. 10 6.3 5h 
Therefore t6 procetd :* 3 wa 


The Variatiob of. the Compaſs,” Gap! zuin Tecs, 
is nothing elſe bug the Difference 13 
Weſterly; that the North Point of the Sea Com- 
paſs declines, or viwies from the true (North, or) 
_ Meridian of the (terraqueous Globe or) World; 
and may be fotrmd 175 the following les and 
I Cl 


7 9 17 , 
+ Rule 1 


"When the Pg Amplitude, of Arima 
pd the Sun's true Amplitude, or 5 


Azimuth, are be 1 ne, 
2 There's no V 
* beit Difference is the 


| Rake 2+ -- 
For the Bn of TT, 


. — 5 of 155 80 . 5K 


| Their 2 pn is the Variarjon. 
If the Sum excced 90⁰5 ſubtratk it front 1805 


For the Git of the Victtion,” 


17 Ute Ns I. or Riel g F 
2 . CIR . anne nel, 


. I. Being 955 80 TOR the Ne, I7244 
in the Lat. of 44%: 45 N. the Sun's Fee 
1 798” N. IF, Calculation, the Sum s Wappen, 

I 2 W 


K AF 
1 


aſterly, o 


— bf „ 4 244 $5144 ? 


g. 888 


2 i. SS ok on : 


13 ariation 2 — „ \ 204 


was 01 ene ee ae Fo Dent by che 
2 mpaſs at Sun. f ling, found amy: 
net Amp, Eee N, e he 


tion * fr) 10 -V3 abba” n VII. 2d 


4: Genet ; | > 


VR Con ſtrutr. 182 "Deſcribe « hs 
dle with a Chord of ce 
& ter it, and usts it with N | 
E 8. South, 88 E. the” Fa | 
Points of the true Horizon. 
"Dl 2. Make E ©=Chord of the 
8 Sian's true, and E m, the mag- 
* netick Amplitude, io mall © 7 

on hu Chords be = : oo ; 15 > the Variation | in 

. 4 } 

. Extend your Compaſſes — m, the gu- 
tical Amplitude(or Azim) to N, the true North 
that Extent ſhall reach (on the Circle ) from 
the Sun's true Amplitude (or Auim.) G to the 
falſe Or I North Nes A = © * gf 157 
Efterix. = 


C4, 2 


From the gun's magnetick Amp. E 10%: 50 N. 
Take the Sun's true Amplitude E. or: 35 * 


MT © As 


Remains the Variation — | 
| Eſterl. 


Run 2. At $un-ſetrivis, in the fame Scheme, 
ler che magnetick Amplitude be W. 707. c, N. 
And Sun's true rue Amplitude . M. e n * N. 


Their Difference i the Variation N.o oa e 
© DEVICE Weng 


LY * a Dn 4 wt — 


:-08-r ne s u 1:6: Examp: 


1 
Pa 1 


a x66 2 iy * _— 


counted from the 
Southerly. 


„Ezümp. 3. At Sumriſing, let che Sun's 55 
plitude be Eaſt 10 107 orth; and by the Az 
muth Compaſs Eaſt 10⸗% ro! South: hat's che 


Quantity and Quality of the Variation? 
To the Sun LI E. wy 10 N. | 


| Add the magret. E. 1188 
oP Sum is the Var. W. Wat '20 
Bæamp- 4 Let the Sun's A- 

0 im inthe Mo. be N. 799: TE 

And the 23 — 


_ 159 1.40. 

| Subtract on: NES= 180: oo 
- Remains the Variation Weſt 20: 20 
as in the Scheme hore. Obes, that che A. 
muths are accounted from the North and South, 
Eaſterly, or Weſterly; as the Amplitudes were 
En or Welt, northerly, or 


5 Eser 5. At Sun-ſetting, let 
m the Suns Ampl. be W. 105: 100 N. 
© and the mag. Amp. W. io: 100 8. 
What s the Variation ? 


Magnetical. W. 10: 108. 


n— — 


Their Sum is the Variat. 20: 20 


Example. &. in the ſame Schem. 
T he Suns Azim. in the rn N. 79% 50 W. 
2 — 8. 7 50 W. 


Wy es 1's Sum 159. 40 
| Subttakt from 180: 09 


— 


Variation Faſterly 20 : 20 
Exam. 


Jun 's Amplit. W. 10 3 ο 


Eaſterly. 


222 


* riatian of th Compaſe. *y 


hb: 7. * the fame: Scheme. —— 
The Sun's Azim. in the Morn. N. 79®: 10 E 
Magnetical 8 1 N. 59 5 30; EY 


2» 


Du hs leren dme e 


8 8. The Sen. in che Equinoflial rites 
Eaſt, and ſets Weſt in all Parts of the World, 
(which is about the roth of March, and -12th of , 
September) at which time you obierve by your 
magnetical Compaſs, he riſes _ uy South., 
Wine. is the ne Arche 9 


= The Sun being at E, in the 
. Point od the OUR and. 
e 'magnet1 plitude at . 
PE E. by S. by Conſtruction the it. 
2 the falſe North of the Com- 
paſs will be found one Point to 
the Weſtward of the true 
2 North N. So that the Varia- 
tion is x Point, or 11%: 15', Weſt, * | 
Again; the Sun in the Equinoctial riſes E. by 
N. the Variation is 1 Point Eaſterly. If he ſets 
W. by N. the Variation is 1 Point Weſterly: If 
W. by S. 1 Point Eaſterly ; as will plainly appear, 
if you project by the former Rules. 1 
There ate-other Methods of finding-the Vari- 
ation of the Compaſs, but I ſhall brielly mention 
but theſe three following, vz. 
1. Tofind the Varian by che North Star. 
1. The beſt Time for this is, when the North 
Star's is upon the Meridian, above or under the 
Pole 3 Which may be known thus 
When the Guards or Pointers of the Great Bear 
are rein under the * Star, it is upon Gnade 


208 To fu the 
ridian, * the Pole; but when the faid Point- 
ers are right over the North Star, it's upon the 
Meridian, under the Pole; ml this is eaſily known 
ya holding ead and Plumet exactly be- 
: our Tenich and the North Star; the 
Threa will cut the two Stars call'd the Pointers. 
2. Then to find the Variation with yeur Azi- 
8 Compaſs; look through the Sight and turn 
the Index towards the North-Star, until you cut 
that Star with the Thread, and at the ſame time 
the Edge of che Index will thew you true 
North ; and as many Degrees as you find the In- 
dex on the Eaſt-fide of the Flower-de-Iuce, or North 
Point of your Compaſs, ſo man wa ang is the Va- 
riation Weſterly ; or as many as the Index 
is diftant from the — * Weſtward, ſo 
| Degrees is the Variation Eaſterly : This is 
ſo plain, it needs no Example. 
4. Fo 4 Ira at Noon, by the Sha- 
dow of the Sun. 


5 When 25 your Obſervation, you find the Sun 
> Meri 


on the that is, at 12 at Noon, your 
Compaſs Inden 5 r Ne towards the Sun, if 
the Shadow of the Thread fall upon the Line on 


the Index, and the Index alſe ls exactly upon 
the North and South Line, then is there no Va- 
riation; but if it falls a-ſide of it, the Variation 


is as many Degrees as the Index is diſtant from 
the ſaid North and South Line. 


2. To find what Side the Variation is on. 

If the Index falls on the Eaſt-ſide of the North, 
the Variation is Weſterly ; but if on the Weſtſide, 
then the Variation is Eaſterly; for if the Beam 
of the Sun, and the Shadow ef the fame Beam, 
make but one and the ſame Right-line, it's plain, 
that the Sun being exactly South, his Shadow will 

be exackly North. But Nate, That the Hour of 
725 or Meridian Altitude of the Sun is * 
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a Sex only by the greateſt Altitude of the "Stax 
_ above the Horizon; and this might 
pra y cauſe ſome Error, becauſe about Noon, 
it's known by Experience, that orie cannot.” for 
ſome time perceive that the Sun riſes, or falls, or 
be ſenſible that he changes Place, altho“ it is cer⸗ | 
tain he doth. Wherefore to obferye more exactly, 
you are to mind how much the Shadow, all the 
time that the Sun ſeems to ſtand, changes Place 
upon your Compaſs, and to take the Middle be- 
twixt the two xtremes, for the true meridional 
Line (or North and South) and truſt to the Va ari- 
ation that it marks. 
This alſo is ſo eaſy, that use Example. 

5. To find the Variation by two 1 Alti- 
A {Ouke Bog taken before and after: 

1. With a Quadrant or Fore-ſtaif; — "the 
Sun's Altitude, and the Point of the Compaſs he 
is on at that moment of Time, viz. About the 
Hours of 8, 9, 10, or 11, in the Forenoon:; 

2. Obſerve the Point of the Compaſs the Sun 
is upon, when he has the ſame Altitude, (by 
your Quadrant or Foreſtaff) in the Aſternoon, 
that you noted down in the Morning, (which will 
be about the ſame — foe: from 12 & Clock, 
Viz. 2,3, Or 4 O Clock Afternoon + Then, from 
theſe two Obſervations, may the Quality and 
_ Quantity of the Variation be found thus; _ 
If theſe Points of the Compals be equally di- 
ſtant from the South Point of the Compaſs, then 
there is no Variation. 5 
2. But if the Point in the Foremon be farther 
diſtant from the South Point of the Compaſs, than 
the Point in the Afternoon, the Variation is 


do 
15 the Point in the Foren be eſs Aiftant: 

nd the South Point of the —_— than the 

-Q 2 Point 
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Haie. che Afternoon, then is the Variation 


Ye 4 
For the Quantity Is the „ ee 
* "Take the intercepted Arches between the South 
| Point of the Compaſs and theſe two Points, the 
one in the rs and the other in the Far 
noon, found by Obſervation, the leſſer of theſe 
two Arches heing ſubtracted from the greater 3, 
the Reder i is the Vn of che * 
, 


F 


So ande Forenoon at 9 0 Clock, L ſt 
un by the (Azimuth) Compaſs and find the 
S bears E. SE: and the Altitude 402, and a- 
gain in the Afternoon, about 3 0 Clock, J ob- 
ſerve again the Point of the Compaſs the Sun is 
on when he bath the fame Altitude (of 40% which 
Jet us ſuppoſe is 8. W. Then, in the laſt Scheme, 
let the — Point be n, and the Afternoon 
Point a, to ſind the Variation. 
From $ m, ES E, 6 Points, — = Ge: 30 
Take S, 8. W. 4 Points, — =45 o 


dd Le MEE. 


8 8 
— — — 


| The Dil. is» Points =—— | =22. 30 


— 


9 — CW 


. A the Dif. is-x Pein == x5 


The Variation: Weſterly ; baut the Forenoon 
is farther from the South than the Point in the 
Afternoon. Or thus; _ 
The Diſt. between the ESE and S. W. is 10 
Points, the 5 of which is 5 Points; which reckon'd 
from the E. 8. E. . the S. W. it falls upon 
the S. by E. the Magnetical, or Compaſs South; 
which is 1 Point to the Eaſtward of the true 
South: Therefore the Magnetical, or Compaſs 
North, 1 is, Weſtward from the tru North 1 Point 
Welterly, Deng the oppoſite Point thereto. Th 
us 


| - 
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Thus haue we exhibited five Methods of find- 


ing the Variation at Sea. I proceed 
now to fheak of Cxleſtial Obſervations by. Inftru-, 


ments. 
Definition. A Corleſtial Obſervition is funded 
on theſe two Principles, 7 IETNTED 


I. That when many circles are „ erer 75 
that is, when many Circles are drawn from one 
and the fame Center, but of different” Diameters, 
Lines drawn from their Center to their ſeveral 


Circunaferences, divide each Circle in the fame 
manner and ning 


% ID 


Tt e Circles A 
- CD, E FG, be- 
9770 ing deſcribed. from 
£7) i ehis Bing Center TE 
Wy 7 A, and I K L drawn; 
the Arches E K, or 
K H, ſhall have the 
ſame Proportion to 
the Circumference 
EFG, as the Ar- 
Fry ches A L, or L B, 
have to che Cen ABCD. | 
2. That the terraqueous Globe, or "Maſs of 
Farth and Water' we live on, compar'd with the- 
the large Sphere of the Sun, is of no ſenſible 
Quantity, but only as a Prick, or meer Point, in 
reſpett thereof; therefore any Point on the Earth's 
Surface may be taken for the Center of the Sun, 
or Heavens; and by Conſequence, the Gl of 
every- Inſtrument may be. accounted alſo ay Cen- 
ter of "the Sun, or Heavens. 


Q3 1 


N 
1 


Shadow of the Sun. 


Sea 2 uadrant 
OH AH 94h n | 


ek Lid + | 
Tbe Dye of the Sea Quadrant. 


- 


HIS Inſtrument was invented by Captain 
3 Davis, and thence called Davis's Quadrant; 
and by the French, the Engliſh Quadrant: It's at 
preſent the moſt general approved Inſtrument at 


Sea for obſorving the Sun's. Meridian Altitude, or 


its Complement, the Zenith, Diſt. by the Noon 


* 


j Sf 


(4 DD Ez You ſe in the an- 

| 22 nexed Figure it con- 
lifts of two Arches; 
the leſſer Arch de 
contains 65 Deg. the 
the greater F g, 25 
* together 
go Deg. from whence 
tis call d a Quadrant. 
The leſſer Arch is of 
a ſmall Radius, being 
ſo deſigned that the 
Shadow-V ane 4, uſed 
on it, being at ſo ſmall 
Sy | - Diſtance from the 
ez Hor:zon-V ane A, on 
CERES, ich its Shadow (in 


Time of Obſervation) is to fall, might be more 


viſible to the Eye of the Obſerver. The greater 
Arch Fg is of a large (generally three times the) 
Radius, that it might contain the leſſer Diviſions 


of a Deg: and being of a competent Breadth, 
thereon are uſually. deſcrib'd 10 concentrick Cir- 


cles, interſected with 3 or. 6 Diagonal Lines in 
each Degree, making each Interſection 2 or 1 Mi- 
nute. Ihe Horizon-Vane A reſpects the Hori- 
Zon; that at 4, which gives the Shadow, is _—_ 
op the 
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che Shade - Vane; and that, r you are 
to look for boch Shadow and Horizon, is termed 
the Sight Vane; as CG. > 3h 

Note, Of late there are two Shade-Vanes + one 
in which is fixed a Lens or double Convex-Glaſs, 
which contracts the Sun's Rays and caſts them 
into a fmall bright Spot on a little black Spot on 
the Horizon-Vane, which has much improy'd the 
Inſtrument, if the Glaſs be well and-xruly fix dʒ 
for with this it may be uſed in hazy Weather, al- 
ſo in clear Weather the Spot is mote refined and 
conſpicuous than the Shadow,” which at beſt is not 
terminated. Allo,when you uſe this Vane you have 
no need to allow 16 Minutes, the Sun's. apparent 
Semi-diameter, as you ought in the other Shade- 
Vane, which rakes the Shade from the upper Limb 
of the Sun: This was the Contrivance of that 
ingeatidus Aſtronomer Mr. Flamſted. 


To Obſerve with this Quadrant. 


1. Put the Horizon Vane on the End at A, and 
home to the Center; the Sight-Vane on the Arch 
F g, cloſe to the Back of it, and the Shade-Vane 
on the little Arch de, to a Number of Degrees 
leſs than you judge the Zenith Diſt. by 15 or 20 


Degrees. 
turning your Back 


2. The Vanes thus fixed, 
towards the Sun, the End CF in your Hand, look 
through the Sight - Vane, cauſing = upper Edge 
of the Shadow of the * and to lie upon the 
upper Edge of the Slit in the Horizon-Vane, (or, 
if you uſe ch Glaſs-V ane, bring the bright Spot on 
the black Spot on the Horizon-V ane) at the fame 
time, if the Horizon appear through the faid Slit 
in the Horizon-Vane, the Vanes of the Quadrant 
ſtand at the Sun's preſent Zenith Diſtance. 


Q 4 3. But 


4 % 
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3. But, if che 8xy appear inſtead of the Hor. 
zon, ſlide the Sight-Vane a little higher towards 
g: On the contrary, if the .Sea appear inſtead of 
the Horizon, then ſlide the Sight-V ane. lower to- 
wards F; continue ſo to do till the Horizon ap- 
pear: thro! the Horizon-Vane. n 
4. Continue obſerving a little before Noon, and 
as the Sun riſes higher, che Sea will appear thro 
the Horiron · Vane, and the Sight-Vane mult be 
flid lower accordingly, obſerving as often as nay 
be convenient, till the Sun is at the higheſt, and 
then he will ſeem to ſtand. 
5. When the Sun is paſt the Meridian, he be- 
gins to deſcend, or fall, and the Sky will appear 
tchro' the Horizon-V ane inſtead of the Horizon: 
Then deſiſt obſerving for that Day: | 
6. Having thus done, add the Degrees the up- 
per Edge of the Shade-Vane ſtandeth at, to the 
Degrees and Minutes cut by the Inſide of the 
Sight-V ane, their Sum is the Complement of the 
Sun's Meridian Altitude, or Zenith Diſtance; 
which with the Sum or Diff. of the Sun's Decli- 
nation for that Day, you may find the Height of 
- bang or Latitude, as ſhall be ſhewn a little 
Arther. be FFT 


Of the Almacantar Staff made of Box or Pear- 

. Tree: With an Arch of 15 Degrees curiouſly 

divided; and with 3 Vanes, as a Quadrant is, 

to take an Obſervation of. the Sun, a little af- 

ter Sun-rifing or ſetting, in order to find the 

, Sur's Azimuth, and conſequently the Variation 
of the Compaſs, YE: e 


mn}. See the Figure prefixed 3 its Uk 

Wd] is very plain to them that can ob- 
— * . - 

7 ſerve with the Sea Quadrant. 


\ 
; ry 


The 


1 
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Th De cription dad 5 of the Fore-Ste and 
: f ha Croſ5-Staff. f 


1 he Fore-aff i + $a 
called from the Poſture 
of the Obſerver in  ufing | 
it, whoſe Face is to- f 95 
wards the (Sun, or) Star 
generally : Tho' for the 
dun it's ſo contrived (for 
preſerving the Eye) to 
be uſed Cit It's 
called alſo a Croſs-Staff, 
from its Form; being a 
ſquare Staff with three — 
or four Pieces of Wood 1 it, which « are =. 
led Croſſes: The Staff is uſually 2 1 or 3 Foot 
long, and more than 4 Inch ſquare, , having four | 
Sides, each graduated like a Scale of Tangents 
To each of them belong a diſtinct Croſs, with ha 
of the Horizon Vane or Ten-Crofs ; the others 
are the 3o. 60, and. go Croſs, and are thus to be 
underſtood : The | 


Deg. of Deg. 
10 )Croſs belongs . „ 12 
30 , to that Side) 10 30 
60 % beginning J 20 60 
90.) at ( 20 99, 


The 97 of the PFore-faff, in taking 25 Sun's or 
Stars Meridian Altitude, or Z enith Diſtance. 


1. Obſerve the 10. 30. 60. and 90 Croſs is to 
be uſed according as you judge the Meridian Al- 
titude is more or leſs; that is, if leſs than 10, uſe 
the 10 Croſs : If between 10 and zo, uſe the 
30 Croſs: If between 30 and 60, the 60 Croſs: 
If more than 60, uſe the 90 Croſs. 


2. Put 


or Star riſe 
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2. Put on the Croſs ſuitable to your Obſerr,. 
tion, the flat Side of it towards the flat End of 
the Staff. Then, Aves 
3. Hold the flat End of the Staff (as A) to the 
corner of your Eye; there let it reſt upon your 

Eye-bone, as near the corner of your Eye a8 
you can, ſo it doth not hinder your Sight. 

4. Then look at the upper End of the Crok, 
(as at C) for the Sun, or Star; and at the lower 
End of the Crofs, (as at B) for the Horizon. 

5. If at the lower End of the Croſs, you ſee all 
the Sky and no Water; then draw the Croſs a 
little nearer to your Eye. 

6. If on the contrary, you fee all Water and no 
Sky; then ſlide the Croſs a little farther from you, 

7. Then if you ſee the Center of the Sun or Star, 
at the upper End of the Croſs, and the Horizon 
at the lower End, then the Crols ſtands as it ought. 

8. Wait till the Sun or Star be on the Meri 
dian, making Obſervation often; and as the Sun 
ech, draw the Croſs a little nearer your 


55000 | 

A If the Sun or Star be fallen, you will not ſee 
the Horizon (for the Water will hide it from you) 
and then your Obſervation is over at that time: 
Stir not the Croſs out of its Place; only ſee at 
what Degree and Minute it reſteth at, on that 
Side of the Staff belonging to the Croſs; and its 
the Altitude or Complement thereof, viz. The Ze- 
nith Diſt. according to the Word Alt. or Comp. 
on the Staff. Thus for a forward Obfervation. 
But what is more uſual and convenient is a back- 


ward Obſervation with the Foreſtaſf, which is of 


Uſe only with the Sun ; and for- this purpoſe the 
10 Croſs hath another piece of Wood or Ivory 
put croſs it; ſo that the lower Edge of this croſs 
Piece lieth even with the middle of the ſquare 
Hole in the 10 Croſs, which alſo anſwers to the 


middle 
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middle of the Thickneſs of the Staff. There is 

11 a Shoe, or Plate of Braſs or Tin, with.a Hole 
or Slit in it, and ſo fitted, that it will ſlide off and 
ft the Ends of the 9o 60, or 30 Croſs ; 'Theſe 
two Things prefix'd to a Fore-ſtaff. make it fit 
for a Backward Obſervation of the Sun, which is 


thus; | | 
1. As before directed, according as you judge 
the Sun's Meridian Altitude is more or leſs, ſo uſe 
the 90, 60%. or 30 Croſs ; putting it on the 
Staff, the flat Side of it even with the flat End of 
the Staff, there ſcrew it faſt, and at the End of 
the Croſs lip on the aforeſaid Braſs Shoe, ſo as 
to leave a Slit Sight through it, near the lower 
End of the Croſs. FF 
2. Put the Ten Croſs (or Horizon Vane) on the 
Staff, the flat Side of it toward the other Croſs at 
the Staffs End, and the croſs Piece uppermoſt. 
| 3. Turn your 
SA] look through the 
Slit in the Braſs 
Shoe, at the lower 
End of the Croſs, 
for the Shadow of 
the upper End of 
it, lying on the 
| Ten Croſs, in the 
Line anſwering the middle of the Staff, and on 
each Side of the Staff, : a 
4. At the ſame Time, the Horizon ſhould be 
ſeen (through the aſoreſaid Slit) to lie even with 
the Shadow on the middle Line in the Ten Croſs, 
and at each End of it, on both Sides the Croſs. 
5- But if inftead of the Horizon you fee only 
Water there, then draw the Ten Croſs nearer, till 
the Shadow and Horizon agree or meet in the ſaid 
middle Ene 2 
6. Vf 


5 


*, 
* 
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-* 6.On'the (contrary, looking as before; inſtead of 
the Horizon you ſee the Sky, meet the Shadom on 
the middle Line; then put the Ten Croſs from you 
till you you ſee the Horizon together meet at the 
middle Line. rn 
7. Continue obſerving till the Sun be at the 
higheſt, and as the Sun riſeth, you muſt draw the 
Ten-Cxoſs nearer, in order to keep the Horizon 
and Shadow together on the middle Line of it. 
8. If the Sun be fallen (after you have continued 
obſerving as beſore directed) the Horizon will lie 
below the Shadow on the middle Line, then is the 
Obſervation finiſh'd at that Lime: Stir not the 
Ten Croſs out of its Place; for where it now 
| ſtands, (on that Side of the Staff belonging to the 
Croſs, at the End of it) is the Sun's. Meridian Al- 
titude, or its Complement the Zenith Diſtance, as 
before in obſerving forward. Next to 


. 7. Work an Obſervation by the Sun's Zenith 
Diſtance, taken with a Quadrant or Foreſtaff, and 
the Sun's Declination for that Day given. 
Definition. In whatſoever Part of the World 
you be, or whether the Sun's Declination be North 
or South; there are but four Caſes or Varieties 
in working an Obſervation. Which we ſhail explicate 
in their Order; but firſt ſhall demonſtrate in the 
annexed Scheme. 


The. Latitude of à Place 

is the Diſtance between the 

Zenith and Equinoctial; that 
is NO ZE. The Sun's De- 

clination is the Sun's Diſtance · 
-- from the Equinoctial, either 
to the Northward or Southe 
ward of it, and the Sun's Di- 
ſtance from the Zenith of the Place, is his Diſ- 

tance from your Vertical Point in that a _ 

0 


| | 9 7 r _ . 
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Northward or Southward of it. Now it. from Z. © 
he Sun's Zenith Diſtance, you ſubtratt E © the 
dms Declination, there remains Z. E ON the 
Height of the Pole; or Latitude of the Place of 
Obſervation. | Therefore. . 
Variety 1. Is, when the Sun is between the Equi- 
noctial and Horizon, and then the Rule is as above; 


ſubtract the Declination from the Zenith Diſtance, 


the Remainder is the Latitude of the Place, con- 
trary to the Declination. . | 


Fri (np ages” 7% HC 
Examples in North Latitude. 


Admit at Sea October zoth by Obſervation, 


(with a Quadrant or Foreſtaff) I find the Sun to 
be diſtant from my. Zenith 65. 15'. towards the 
South, the Sun's Declination for the Day, (found 
by Calculation in Prob. 3. Aſtronom. Problems, or 
by our Tables) 17%. o8!. Sauth. What Latitude 
ann [aloe 77 2 3 


— 


— —ͤ— a — ; 10 ; 7 2 
From Sun's merid. Zenith Diſt. Z. O 65: 15 8 


Subt. the Sun's Declin. EO — 17: 08 8. | 


Remains Lat. the Ship is in == 


— — 


. 


Example 2: The Ship in Souch Latitude. 


: | ' 18. o 1407 = $69 
Let the Zenith Diſt. be— —=56 : 12 N. 
Sun's Declination ———— 23 : 17 N. 
Diff. is Lat. in 


32 : 55 8. 


Variety 2: The Sun between the Equinoctial 


and the 'Zenith, 


— 


Example. 


s 1 N 
' » * 


47: 07 N. 


dy 
. 
1 
1 
TY 
: 
Ih 
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| 
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E = ON. the Latitude Narth. 


To the Sun's Ten. Diſt Z. — + 
Add the Sun's Declin. EG — —— — 10 N. 


Sum is the Latitude required = LE 4j N. 
Example 2. MW South Latitude. 


Example. ' 
"Suppoſe the Sun's 'Zenith 
Diſt. to be 352. South, and 
the Sun's Declination 100, N. 
The Rule is; the Sum of the 
Zenith Diſt. and Declination 
is the Lat. of the Place of 
the ſame Name with the De- 
clination; for Z © + ©E=L 


4 


Arithmetical. 


— — 


— 


Sun's Zenith Diſt. ——— 20: 14N. 
Declination —————————— 19 : 52 
Latitude i —̃ͤ 4. 065 


Variety 3. 


The Sun between the Tenith and 


the elevated Pole, and then the Rule is; ſubtraſt 
the Zenith Dift. from the Declination, the Re- 
mainder is the Lat. of the ſame Name with the 


Declination. 


Example in North Lat. 


Suppoſe the Sun's Declina- 
tion be E © 20 No. and his 
Zenith Diſt. Z © 10. North, 
> What is the Lat? 
ZO—EO=LO© = N. NPO, 
the Height of the Pole or Lat. 
North, | 

; Arith- 


1 


Arithmeticat.. 2 
| | 80 . ” ve "+ 
gars Declin.- — co; 
Lenith Diſt——— —— 0 10N. 
5 — 


Diff is the Latitude Wire — -N PO, 10 N. 


Example 2. In South Latitpde: 1 


2 


duns Declination * 22 5 30 8. 
Zenith Difance — — —— 12. 15 8. 
Latitude of _ Place— — 1 3 15 8. 


Variety 4. The Sun between the elevated Pole 
and the Horizon (that is when the Sun or Star 
comes to the Meridian below the Pole) the Rule 
is; ſubtratt the Comp. of the Suns lination 


from the Zenith Diſt. the Remainder i is the Cy 
of the Latitude. ths 
Or thus, 


Add the Zenith Dift. to the Declination, and 
ſubtralt that Sum from r $02; the Remainder is the 
Latitude, of the ſame Name with the Declination. 


Kt Admit in a Ship at Sea on 
ce Coaſt of Gmedlend, 1 oh- 
ſerve the Sun's meridional Te- 


be 799. 500. North, the 
Declination being 20 Dok 


"8 N North, I demand 5 Lati- 
tude the Ship is in ? 


NP@—Z0=@NP Comp, Las 


Ariths 


— = 
— — —— 


— — — — 


©  nith Dig, (at Midnight to 


; 

'" 

i 
i 
i} 

[| 


- — — —— 
= — We er = 
— ET. im, SS 


— — — —— 


—— — — * 


AUK The manner. of —_ 


| Arithmitical. | 
From Co. Declin No p © 699 : 20 


Subtract Zenith Sed rp 79 50 J - 
Remains Co. Lat 10 3% Mo 
. ; Subtratt from — 90 < ©0 f 
Tr of theShip 79 3e N. fl! 
Or thus; 15 
To the Zen. Diſt 290 79% *'50/. ? 
Add the Declin—Q® - - e 
2 1% — — Sum [hes 2 0 
— Sobtrad from 180: 00 1 
109 115 Nes 5 t 
mean, che Lat; © 30 N. a 
* t 


PER 2. Of Stars near the North: "or South 
Poles, that never riſe nor ſet in high Latitudes, 
(and come to the Meridian twice in 24 Hours) 


| A Star's Zenith Diſt. is 42* : 14“ N. 
And his Declin. — e l 
I demand the Tat. of the Face? 5 | | 


Zenith Diſt. br 114 N. 
* -*Declin: 87 46 Ne. 


— 


5 Sum 130: 0 
2 Suberad from 180: o 


Lat. of the Place 5 5o 7 e N. 


7 ariety 5- If the Sun or bars b have no Declim- 
tion (that is, if they are on the Equinoctial) the 
Zenith Diſt. is the Lat. contrary to its Name. 


Tn Zxamp. 


a ; © deft oha. 22 E | 


7 Endo. 4-1 ö jv 
A Ship at Sea March roth, 
br Sept. 12th, obſerves the 
dun on the Meridian to the 
Soothnrard of the Zenith 50? : 
what is her Lat? a 
From the Zen. Diſt. 50 8. | 
Sobtrakt the Declin. ho" EN 
Ex. Zenith Dift. 500: N. 
The Lat 3s: N 8. 


yrriey * If the Sun 
or Star bein the Zenith, (that 
is directly over your Head) 
the Declination is the Lat. 
and of the fame Name with 
the Declination. 


en 

A Ship at Sea June zoth, between the Tro- | 
picks, obſerves the Sun in the Zenith. 

The Sun's Declination being then 222 : 12) N. 
The Latitude the Ship is in, is alſo 22 12! N. 
As is plain from the annex d Scheme. 

Exam. 2. „The Sun in the Zenith, and his De- 
clin. 15: 300 85. The Lat. is likewiſe 15 : 30 So, 
Examp. 3. Suppoſe I were at, Sea and obſerve 
the Sun's Zenith Diſt. 20%: 5% No. and the De- 
clin. be alſo 20: 571 North. 

From Zenith Dif. — — 157 No. 

Take the Dechn,. — ww 20 $7.3 Ne. | 


— 


— <4 


| Remain” Lat. — oo: .00 Ne. 


90 that the Ship is under the "Equinothal, | 
R I have 


Sun: And if the Sun hath South Declination, it 


N. S. Then if you find the North Pole in your 


to 24 Hours, and then ſubtract, and the Remain- 
der, if under 12 Hours, is the Time of that Star's 


| Remainder be more than 12 Hours, ſubtract 12 


224 The manner bf Working 


T have omitted the Projections of the foregoing 
Schemes ſince they are ſo very eaſy to protradt; 
for havin 2 a Chord of 60 deſerib d a Circle 
and = . at Right-angles with Zenith, Nadir 


and II 
| 1. 8 al che Sn Zenith Di om df 
wards H, if it be Southward, from Z. toward 
O, if Northward. + : 

3. If the Sun or Star hath Noth Declin. the 
Equinoctial muſt be ſet off to the Southward of the 


muſt be placed to the Northward of the Sun. 

4. The Equinoctial being thus found, dray 
thro? the e of the Circle the Equinottal E 
Q, and croſs it at Right-angles, with the Axis 


Figure above 950 Horizon Line H O, you are in 
North Latitude: If the South Pole be aboxo it 


you are in South Latitude. 


N. B. The foregoing Rules will ſerve to find 
the Lat. by any of the known fixed Stars, if you 
work with the Comp. of any known Star's Alti- 
tude, or it's Zenith itt obſerv'd with a Fore- 
ſtaff when that Star is on the Meridian. To find 
which we come now to ſhew by our Tables. 

Having looK'd the Right Aſcenſion of both the 
Star and Sun in their 2 #7 Tables, ſubtratt the 
Right Aſcenſion of the Sun from the Right Aſcen- 
fion of the Star: But if the Star's Right Aſcen- 
fion be leſs than the Son's, (fo that rd cannot 
ſubtract, becauſe the Sufi and the Star are on con- 
trary Sides of the firſt Point of Aries.) Add there- 


coming on the Meridian Afternoon ; but if the 


Hours from it, and the Remainder 18 the Time 
after eee 7 00 


* 
. 


n 


ERS. oe . FRY A. R _ wo Of7, 


LA W —— 


4 Celetial Oran a 2 


Or chus; 


To the Comp. of the Sus 8 . 
= he Right” Aſcenſion of the ny; 3'the XY 
he Time of that Star's Southing. If the Sum e 


2-0r 24 Hours, take 12 or 24 Hours from 
5 dhe pas is the Stars: c hing 
II. 


— —— { CT; 2. 
— — Example. 


On December 1, 1724, I demand at what Time 
the Bull's South Rye Aldebaran comes to (the | 
South) or on the Meridian Pn 


'F, 2 5 
"Right Aſn Bull's Eye ant Bb Leer 
Add 24: % 
OF." x W190 7-17 7 ; 51 > ih I | — 
Sum. 1291 28 17 17 
Sun's Right Aſcenſion —.. 174 


Bul's bt South i Night” err : 02. 
| | Ju 916 7 SOR — — 
| cbt this 239102 T H. m. 1 
To ths ow, © Right Aſcen. 6: 47 


— 


It RY as) Nee — — 10 7 

* aa] ay OY 2115 | 

D fihd at Jo time what. Star is then "0b the 
Meridian. 


To the Sun's Right Aſcenſion add the Time 
from Noon given, and the Sum is the Right Af 
cenſfiqn of that Point of Heaven, that will come 
to the Meridian at the pr opoſed Time; with 
which enter the Table of the | Star's s Right Aſcen- 
lion, and fee what Star hath ſuch Right Aſcen- 
=> or. neareſt thereto, and that is the Star ſought: 


1 R 2 Examp · 


| 226. Southing of Principal. 

| 3 | Example. 

- November. 6th, 17 24, let it be requir d to knoy 
what Star will be upon the Meridian at 12 aClock 


at Night? 


© © Sun's Right Aſcenſion— 15: 29. 
The Time from Noon — 12 : 00 


Star's Right Aſcenfion | 
The Star that is neareſt in Right Aſcenſion, 


is the brighteſt of the Seven Stars or Pleiades, 
whoſe Right Aſcenſion 18 30 - 28'* 


- 8. VIII. Southing of remarkable Stars at Ml. 
night throughout the Tear. 
In January, none remarkable at Midnight, but 
the Bulls Eye comes to the Meridian Jan. 1, at 
x day. E 2 22 bm. 


3 „ 8-26 8 
5 Toa 95 8 50 


Jan. C25 Taurus & or * Bull's Eye, J7-43 in the 
20] South at mo. 
„ / ee 

| 30 | 6-42 
1 Sr . 4 h. m. 


1 6=19] w - 
Bulls Eye South at 45 00 5 5 
1 FI 2 A > 


ka. e ML56e0g3 « 


\ 


* Brighteſt 1 the 2 9s at 
58 3 Eagle's OO | Mid- 
18 


*Brighteſt in the Crown. ., , 6 
> 5 
I 


Ss at — 


30 * Lian Heart. | 
* 60 * Lion s Neck. 822 at « 0 
bs 516 Lower of the two ſore * 


moſt. | 
* in Hof the great Baan. * 


WH 207 * Lion's Tail. | hp 
| / Lomerof the two, | © bl 
[12] * Later gs LATE | 

Mar $2" * Upper of two later in Q of bebe, \,S 

2 1 28 . great Bear, 

[29]* aft but two in gr.. «. Bear's Tail, | 8 
| J* FPirgmis Spike, — ef 
| * Laſt bur one i. gr*.Bear's Tail. © 


41 * Laſt in great Bear's Tail, | 13 
[11] * Dragon's Tailää—— . 
12 * Artturus in Bootes's Skirt, 5 
Apr. |: * South Scale of . 8 
= 


, 26] XV pper of two foremoſt in Is 


30 Oof Marie Bear, — — 


* North Scale of =. FO: | 18 


Brighteft 3 in Serpent's Neck, 0.5 ED 
* Scorpion's Forehead. = C28 
4” * Scorpions Heart. S S 


Tor 17th, æ Brighteſt in the Hp the Me- 
ridian at { Midnight, | | 


0 
1 
* 
7 
| . 


* In Nh Star's Tail. ; - Salah, 


1 Fomelhaut. 9 at 


* Firſt, * Midn. 
Sept. . 


228 Huben of he. Frintipa | 


Andrombdaꝰs He ed.) A Qt * 
Ae Nas "Ws 4.8, — 


5 C Ay uti Anden de 's Girls, 
ll al We 0 mw s 
10 


FOES 5 
4-48 | 0 

| * Buhs So, 25 on three 26 

8 % e 19) wa BE. * 


; 4=-04. 
. * © 2 4 ft; 133; n * $0 * LTC rt 717 - © 5. o 
> 2 2 eee 3742 
| 1 A 3 3 Fe); t 
8 155 — E 3 1 
| of: . 19 t OW: HAN 


O0. 11— Andromeds? 8 Gm Foot on 
| Meridian At. Midnight. Ne 


Ser- gong f I [5-5 
. ＋— ir T 2 G * Ty 4 
: 1 1 88. Eye Or cle Beben 1 


85 

5 1 

fo x 8 
W the 7 Meridian at D 3717. 8 
— f bn FOHISION OW 3-1 80 N 42 7 . 
ps | 11 — AMY lil 0 K 1—38 E 
— i A wy 2 69 4 40 71 8 (118 
5 4 585 Eye of the Bull. 
B. 3 * Orion's leſt Foot. 
5 429. | * In the Bull's, Wh 


wy V A eile of N * 2 
1.9 De. 
Nov, 4 12 Bulls South Eye on q 
Wer! the Meridian at <1 
4% FE 
JILL 42945 


® - 
** ' ande RE. © 
- © #* 3 % % % *. 


* 


F 


A "BG r an 
13 * Lat 2 Oe Bl 319 
% %% Right Sonder... 2 
47 — — 8 e 1c 
157 odt reat 13 
Dec. f 7 or Hrius. n Dog, 2 
a | 1 
418 Trans great Dog. 4 
„V es 29} * Caſtor a 1 10 Nom ä 8 
_ Ja b. Leslie — at "4 
1 2 4 105 Tx 7 
6227 44 Agen 1419774 2 
45 ; 1! 941 11039 
bal 1030 
ii 10-12 
ali] eee Por 
| 19 9740 
ofa e sed oats 456 7 9732 
"os 1244 BN 3» F cir bit 2 5 
10 n "4% kak d ONE — 2 | 
3TH: i. 4-361 0 E 2 N i 


To find when any Star that Fe; know, comes 
on the Meridian, do thus 

Take his Altitude by the Fore-ſtaff, then ſub- 
talk his Altitude from his Declination ; but if the 
Altitude exceed the Decl. add * 5 24 Hours, 
or 3: 60, and then ſubtract; the Remainder re- 
duc d into Time gives the Hour and Minute when 
that Star culminates, or comes to the Meridian, 


This is ſo plain it needs no Example. 


o „ind the Latitude by the Stars. 

" Foikind the Height of the Pole or Lat. by the 
higheſt and loweſt, Meridian Altitude of the Stars 
(that doth not ſet) as in our Table, the great Bear, 
northern Crowir, c. the Declination of the Star 
being alſo given. 

R 4 Rule: 


__ - - - * 4 - - 
£ . 2 — — —_ * 
. 


a. +S % aA SO} DEE) 


230 Jo Find the Latitude 


Rule. If you obſerve the higheſt Meridi 
of a Star when he is above the Pole; ding Al 


He Comp. of that Star 8 Declination from itz 
eridian Altitude, and the Remainder j is 
— Height of the Pole or Lat. you are in, 


| - Example... F 
Admit that y on obſerve the e Sar of 
the two Ana of the Square of the great Bear, 
and find its higheſt Meridian Altitude (by a Fore: 


ſtaff) 59* 307 j this Star's Declination being 63:32 
North, given to find the Lat. > ig 


Star's 3j ar Diſt. or Comp. Dad 26%: 28! 
From 6 Alt of the 8 ſubt. 59 30 


Hes of the Pole or Lat N. 055 1% 


4 52 * 


Admit J obſerve the T Star Lk the | 


Pole, and find its loweſt Merid. Alt. 6: 34 
and its Declination as before, 630: 32! North, or 


its 88 Diſt. 26 28 What Lat. am 1 in? 


rea x — e Ta 
— 7" 


Lat: in — — 33: 02 Ne. 


"if find. the Lat. by che Suits that do not ſet; 


without their Declination or polar. Diſt. 


Rule. If yon obſerve the higheſt and loweſt Me- 
ridian Altitude of a Star that doth not ſet, and 
add them together, 1 that Sum will be the Lat. 
Examp. Admit you have not a Table of the 


Star's Declination, and yet would know by the 
_ ATE obſery'd as before, oh _ Me- 


» 


5 


fs the | Fixed Stars, 231 


ridian Alt.of a Star; 1 985 the upper of the two 
foremoſt inthe Square of the great Bear, and find 
it 39 30ʃ, then 12 Hours after T obſerve ne 
fame Star on the Meridian below the P 2 155 

fnd its loweſt Meridian Altitude 60: 255 * 
mand the Lat? | 


be = 42 599 "4 


1121 EY YI 
Si” 66 : 2 


— 33 i 02 | North: | 


The fame js to be underſtood of any 23 Star 
that doth not "foe, as well in South Lat. as North... 
Note, Tou ſhould not alter your Parallel till | 
both Obſervations be made, for it will cauſe ſome 
Error, (and ſo much'the greater the further you are 
from the Parallel of your firſt Obſervation) when 
you obſerve the loweſt altitude of the Star. 
"To Obſerve by the North (or Pole) Star. 
This Star, is called the Pole-Star, becauſe it's 
the neareſt to the North, or Artick Pole, but. 
is not in the faid Pole, but about 2⸗ , diftant. 
from it, and hath been at a greater Diſtance; how- 
ever *twill be nearer and nearer, till the year 2100, 
when it will be leſs than 30 Min. from the Pole, 
but then after that will move farther and farther 
from it; ſo that in the Year 12700, (if the World 


laſt ſo long) it will be 48 from the ſaid Pole, as 
ſome Authors have obſerved. * 


No. ſubt..{ 2 4 54 From the, Pole 
When the | W. ſubt. : 10 (Stars Altitude, 
brighteſt | $*, Add 2: 4 F to the Pole Stars 
of the Di Add 1 110 Alt. and the 
Guards: is Sum or Differ. 
"2" theLat. or Height of the. 1 4 


5 


N w_ 


tte Lt: = 


231 Olfer "vine" le Pol te 
77215 to Eno Which e Kb Points the 8 


5 Aae AN hr Lean 55 E Starz 158855 A Line 
Hoy th 


hor au Ss - Stat Noe 
-ahd that ine rth and 
- by which 5080 Aae when en 5 uards 
- ON orth or South; for when ws, Dede the 
brighteſt of the Guards exactly on that, Line un- 
der the Pole Star, P tay / ppl ar 
under 2p — may conclude, that the Guards are 
North; when the brighteſt of the Guards is 
on the Pos Line perpenc icularly above the Pole- 
Star, then Are the Guards South. As for the o- 
ther ty Points, imagine Iikewiſe a Line of Faſt 
and Weſt ee 115 tp the the Horizor through 
8 Stat, col „ Or at Niel t-angles, 
I Hine of N At 25 South), 4 and when 

yon open the brighteſt 7. 5 the > ubs on. Aber 
with che Po e. Ser, And 155 by tl Wa , the 
Guards are Faſt; if EA Welk; and 


2 - 755 beſt time 1120 wa 858 ler bien ® 
e Pole tar; 7. e. Wh W. Guards * 5 
| Faſt br Welt 2 e 


Now-ẽ to A the L yore TY Pole-Star and 
Guards: Wait till the brigh ſt of the Guards be 
exadtiy apon one of the Points of the Compals, ſet 
wes in your Table (that is to fay, either Faſt, 

Weft, North or South from the 50 le· Star) for 
that is the beſt time to obſerve the Altitude of 
the North Star; to which, if you. add or ſubtratt 


what. your Table We you Wiek have the 
Height of the de a | 


” - 
£ * , 


4 dh in Example a 


Admit that T obſerve the Alticud; 47 hb Noith 
Star co be 40% 3of above the Horizon, the 


Guards being chen Eaſt from it; W hat is the 
Height of che Pole or Lat? at 
. 


 Uſpof the Naurnal. 253 


Alt. of the: Pole · Star, — 40 
Bon e es 


Hog of hs Fr or Lat. I 2 41: 4 e 

amin. — — — — 
Ge that the Guards are Eaſt or Weſt, when 
you find that the hrighteſt of them is neither 
higher, nar lower than the North Star, which you 

may cafily diſcover _ your: Croſs- Staff or 

drant, as ſoon as you have ere che. Altitude 
of the North Star... 2413. 03: bv od Rut (015 


| * cagembies Sh 3 10 mJ ad: it 299901 £ 
«i « 4 Vw 


0 i 795 


58 2 erg: 11 da AN ;2 
Dori — Uſe of the Noc- 
1661 13 turnal. ; | 


„ . The! Nafurnal confiſts of thiree 

Parts; the firſt; term'd the unmoveable 
* Part, is the broadeſt and greateſt, on 
which is a Handle to hold it by in 
time of Obſervation, or uſing of it. 

S — — the ſoreſide of which, in the out- 
termoſt le, are the 12 Months, and each 
Month fu wr oF into its reſpeftive Days, or at 
leaſt every two Days: They are counted towards 
the right Hand, mark d Anh their Names, or the 
firſt EF Letters thereof; as Jan. for January, 
Feb. for February, &c. _ 

Within the Trae of 1 as a Grcle di- 
vided into 24 Hours, and each divided into halves 
and quarters on the. backſide of the Nocturnal 
are the 32 Points of the Mariner's Compaſs, South 
uppermoſt, and Eaſt on the Left-hand : "To each 
Point is ſet the Declination of the North Star, 
above or under the Pole which is known by und, 
for under, and abo. tor. above. 


The 


Uſe of the Nocturnal 
| . eee. are nom made for both great 
and little Bears, having either two Circles of 
Months; marked GB, and LB; or two ſhore 
[Teeth or Indexes, proceeding from the ſecond or 
middle Part of it, and marked G B, and LB, fig- 
: mifying great Bear and little Bear. 
. The third and moveable Part is eule the Ins 
dex; it is * on the foreſide of the In. 
ſtrument, having one Edge p roceeding in a Right- 
line from he: r, which (in — of Obſerya- 
tion) muſt be turned to the Guards: Through al 
ec in the Center of the Inftrument, is a 
ole, which you are to fee the North 


through 
dae when, the ed turned to che Geary 
The Uſe of tht Nofturnal. 


By it may be found the Hour of the Night, 

7 Torf of the Guards, and the Declination o 
= North-Star from the Pole ; 7 5 which uy be 
found "_ Latitude of the Place. 


1. To find the Hour of the Night. 


1. Place the Index of the ſecond or middle 

Piece, to the Day of the Month, where it's to be 

kept till the Obſervation is ended; then taking the 

Handle in your Hand with the foreſide towards 
you. 

2. And holding it upright (which you may dif 
cern when you do ſo, by the tip on the To 0 
the firſt or great Part of the Nocturnal) look 

the Hole in the Center for the North - Star. 
3. Turn that Edge of the long Index, which 
proceedeth from the Center of the Guards, ſee; 
ing at the fame time the North-Star thro” that 
Hole; then will the Index ſhew the Hour of the 
N ebe, on the ſecond or middle Part. 1 
2. 10 


1 
283 yo 


in finding the Latitude: 239 
+. To find the Bearing of the Guards either 
of the little or great Bear; that is, upon What 
point of the Compaſs they are, and thereby the 
North-Star's Declination from the Pole and Lat. 
of the Place, having the Height of the North · Star 
taken with a Fore-ſtaff alſo given. We 


1 Example. . | bs DE 
December the 2oth, at 6 of the Clock in tze 
Morning, obſerving the Pointers or Guards of the 


great Bear by the Edge of the Index; I demand 
1 Bearing, and Declination of the North- 


A — — _— + _ 
— a 
- N * „5 — o 
— 3 r 
"rn. — BY — 


Right againſt the Edge of the Index proceed- 
ing from the Center, and on the back - ſide of the 
Nocturnal is S. W. by S. the Point of the Com- 
paſs required: And on the faid Point of the Com- 
paſs is 2: 33! und. ſignifying the North-Star is 
then 20: 32/ under the Pole. And at the fame - 
time obſerving with the Fore-ſtaff, T find the Al- 
titude of the North-Star to be 43: 30! ; I de- 
mand the Latitude of the Place of Obſervation ? 


1 
4 
8 
j 
|! 
; 


7 
| 
; 
4 
| 


To the Alt. of the North-Star 1 3 
Add its Declin. from the Pole under 2: 33 


* 


Sum is the Lat. required, 46: 0 Ne. 


Example 2. ; 
February the 14th, I obſerve (with the. NoFur- 
nal, the Index of the little Bear L B, being 
ſet to the Day of the Month) at 7 a Clock inthe 
Evening the Guards of the little Bear, by the 
Edge of the long Index; I demand their Bearing 
and Declination of the North-Star ? 


236" Vſe of the Nocturnal. 
Sceing the North-Star through'the Hol in be 
byte Ml 
ring the Clock: Then on the back ſide of Ml © 
the 


be 46: 38); I demand 


From the Alt. of the North-Star 46: 38! 
Sub. its Declin. above the Pole oO: 35 


There are other Uſes of the Nocturnal; as to 
find the Moon's Southing and High-water, but I 
judge that is better done by the Pen, as was di- 
rected in Page 5th, of Coating Navigation. 


: 
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— 82 © + ge. 21 m 55 


N ” 


N l 88 5 


; ») . 'S Ja \ WET - - GC 04 # < 


0 1 A p. 9 8%! Je — 


7 PN the Tine of the 527 "and 
ſetting of the Stars, their 5 
tudes , ans Hour V. Jos 
| Night, &c. 25 | 


9 PRIL 1. 1724, ha —— t In 
wh WL tbe Crown comes to: the Meridian +4Þ. 
after the Sun {or Afternoon)'his De- 
==) clination-is 27%: 51 North; I demand 
its Amplitude, Riſing, and Setting, its Hei 

and the Time when it will be due Haſt ur 
the Hour of the Night, and Azimuth, — — the 


Altitude taken by the Fore-ſtaff is 45) in the 


Lat. of * which is 5x* 324 North? 
Hue » 85 - 

: 10 the adjacent Scheme 
K. Let P ESO repreſent 

the Meridian, TS the 
Ans EQ, the Equi- 
noctial; . N, the Prime 
d Vertical; HOthe Ho- 


7 - rallel of any Star, as the 
gh 2 5 * brighteſt in the Crown's 
. Courſe. If thro? the 


the Inrerſftion © of the Parallel de, with the Hori- 
20n, A, Meridian, or Hour Circle, P Es be drawn, 


ee CE R,is Sen the Ange * 


"T1zon, and me the Pa- 


Poles P and 8 and F, 


” 
3 2 — —— — 


1 * 

uy 
' | 
: i 1 
1 
ö þ 

0 


— 8 . 
r # 2 - - _ 1 
r THT Cos 
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the Comp. Lat. 38%: 281, and F R, the Star, 


8.38: 30 8. 908. 27:51 —8. 48%: 39. 
Which being always the ſame way with the De. 


As R . T. Lat.: 2 * Decl. -- S. * Aſc. x, 


this added to 6 Hours, becauſe the Lat. and De- 


_ clination are both North, gives the _ of Time 
the Star required to pals from the 


Time that it paſſes 
of its riſing, but added, gives the Time of its ſet- 


e ny. 1934, The F gireny Ke Sl 
tranſits the Meridian at 14 


in the Morning, rejecting i 2 —— 


Declination 22: 51 North, to find C E its Am. 

plitude, and CR the Star's aſcenſional Differche, 

by Prob. 8. Aftronom. Prob. foregoing, viz. 
AsS. C Lat. * N 6 *S. *g Decl. 50 8. *'sAmpl. 


clination, is therefore Northerly : So that the Star 
riſes Eaſt 48: 38“ Northerly. . 
2. For CR, the Star's Aſcenſion x. 


. 45 —1.—5 16: 300 4. 27 517— 8. 41*; 36'- 
Which reduced into Time, is 2*. 43/ : 44"; and 


orizon to the 
Meridian. The Sum taken, therefore, from the 
the Meridian, ſnews the Time 


| : 00 Oo 
x. Aﬀcenſion + 6%. Sub. 8:43:44 


Remainder is the Time 5 : 16: 16 
of the given s riſing ink !„ñ] 
the Evening. f 
Io the Time of the faid 2 h 

S .tar's coming to the Merid. S 14: oo : o 
Add the ſame Time 8:43 44 
It gives the Time of —— 7 22: 43 : 44 
the Star's ſetting. ET. 


From Noon ; Or at —— 10: 43 44 


Hours. Thirdly. 


Alter vnomical Problems. 2 2; 
N l of | * * 


4 1. 


From che- Mme Data, * in ** FOES Fi- 
zure, to find its Height, and the Time when the 
fd Year will be due Fat or Weſt, 


'D Conſtruction. 


Through the Interſe&ion of the Star's Parallel 
of Declination, with the Prime Vertical at A and 
p and 8, deſcribe andther Hour-Circle or Meri- 
din, as PATYS; then in the Right- angled 
þ herical Triangle, CA V are. given the Angle 
«C, equal to the Lat. 51 13 of N. and A Y, 
the Star's Declin. 27: 51! Ne. _ find A C, its 
Altitude, and C *, the Time when it will be due 
Ext or Weſt? 

By P Prib. 15. Agronomic. Prob. 


As 8. Lat.. S. æ Dec R SK Alt. E. or W. 
dr 3 1 5-8. gor-S. 397 


PS Again. 5 
A8 R T. c. Lat. :: T * Decl. S. of an Archi N 
. 45 T. 38%: 30˙ T. 27 5 1 — S. 24%:51 
pip Cortip. 65: og, converted into Time, is 
b. 20: 281, This ſubtracted from the Time of the 


Star s coming to the Meridian gives the Time 
it will appear due Eaſt ; but the ſaid Arch of Time, 


added to the Time of its paſſing over the Meri- 
Gian, thews the Time it will be due Weſt, 


Wherefore, „ 


From che Time the Star is on che 14: 00100 
Meridian, April 1. — 


Subt. che Arch lait found 4 2 20: 28 


* — PIIngY 


Time when * is due Eaſt, 8 
I Again, 


IE a>... NO FR 


2 40 eee e 


Again. h. 5 

The Star on the Meridian at — 14 © © 

; ts Bk BA 4 20 28 

ab 

MILD er 11 mere 18 20 28 
; * Rejeck 112 


The Time he Star 18 hs Weſt in 
the Morning. 
Fourthly. 


The Altitude of the Star 45% . ity Declimtion 
27 251 N. and the Lat. 5r 3 N. given, as be- 
| — to find its Azimuth, and che Hour of the 

? _  Conſtruftion. 

In the former Scheme draw pl, parallel to.the 
Horizon, at the Dift. of 45% the Stars Alti- 
tude, through the r of this, with the 
Parallel of Declination dn e; at » draw the Hour 
Circle PS; alſo the Vertical or Azimuth Circle 
ZnN: Then in the oblique ſpherical Triangle, 

2 Pn, are given Z. P, the Comp. of the Lat. 
280: 30. Z x, the Comp. of the Stat s Alt. 45 and 
Pa, the Comp. of its tion, 62% : O. To 
find the Angle » ZP, the Star's Azimuth, and 
the Angle Z Pa, (the Hoa from Noon) : Where- 
re, by the 1th fron. Prob. | 

Preparation. 
i Rr 380: 307 
-. To the? Comp. AAlt.— 45 : 00 
Add the 2 Decl. 6: : 9 


From half the Sum * 72 7 49 
Take the Comp. Veclin. — 60 


The Remainder cd the Din i: 


40 
Then, 


Lanes WD 


Then, 


** n 74 goa 4h See 


8 90—8. 380: 980 U 45*—26*; 97 5 
As 4th S. . S. 3 L Sides :: S. 4 14 : 5th-Sine. 
8. 26** 078.723 49S. 10%: 40 8. 232475 
Whoſe Logarithm is — 
- — — 
Radius added is — 19. % ß 


* o 
| Gown 44 th A. 


At. 500: 40 —— eee, 
bone 4 : 40 ; 


gum 101 a 20 the Star's Azimut Hum the 
North at that Altitude. 
For the Hour of the Night, "twill be, 


As 8. C. Dec. -. 8.Azim 5: 8. C. Alt . 8. Arch 
— 8. 62 209 & rox* 20 8. 455 —S 52%: 57=; 


* os Z P n; which converted into Time, i is 
This ſubtracted from the Star's South- 


a (before found) gives the Hour of the 


Night (of. : 27) if the Star were on the Eaſt- 
fd of the Meridian : but added to the time of 


the Southing, gives 17h: 23! (or 5* 33/ after Mid- 


night) the Hour of the N. ight, 4 —— the ſaid Star 


is on the Weſt - ſide of, or is paſt the Meridian. 
Laſtly, and generally, whatever has been done 
in relation to the Sun, will hold good in the fixed 


1 provided that in the room of the Suns 
coming - the Meridian (which is every Day at 
Noon) be uſed that of the Star's Culminating, 


or Southing, which we have 255 thewn how 
to find. | 


& 2. The Practical Queſtions in Aſtronomy 
ſolved by Inſpettion, by our Tables in a general 
Exam ple, Viz © 


S 2 | Sept. 


of ihe Fixtd. Shar: 241 


* 
* 
4 — by ad * — — — WW * — pd be 5% - * 2 - wa - — 
r ett wt \ 


= 6 === — — * 


] 
| 
g 
| 


—ͤñ——̃ . ²˙üR ¾ —_— 
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: 


1. In Table of the Sun's Decl. look the Mong, 
September at Top, and the day of the Month in 
the Side Column, and in the common Angle of 
Meeting you have the Sun's Declination 99: 20% 
r bs zaa3 19 
2. Aſter the ſame manner, in the Table O R. 
Aſcenſion, you'll find the Sun's Right Aſcenſion 
Sexe. che lach, to be 1: 6, . 52. 15 

3. To find the Sun's Amplitude, which is the 
Diſt; of Riſing or Setting of the Sun or Star, from 
the Eaſt or Weſt Points of the Horizon. 

Examp. 1. Let it be requir'd to find the Sun's 
Amplitude on the 2oth of October, 1723, in the 
Lat. 43 No, the Sun's Declination for that Time 
is 14%: 8. Therefore look for the Declin, 14 
at the Head of the Table of O's Amplitude, and 
the Lat. 43 in the firſt Column on the Left-hand, 
and in the common Angle of Meeting is the Sun's 
Amplitude 19: 1978. that is, the Sun riſes E. 
19 197 S. and ſets W. 19: 19“ S8. for the Sun's 
Amplitude is always of the ſame Name with his 

Declination. i 

Examp. 2. The Lat. 43 No. and Sun's Decl. 
_ Suppoſe 20® : 25 North, what is his Amplitude? 
Becauſe the Lat. and Declination are not even Deg, 
in the 'Table, we muſt take the proportional Part 
for the odd Minutes of the Sun's Declin. thus; 


y Sun's Amp. ? for F 209. DD 05 £7 53 
in Lat. N 12 FDed. is} 29 : 27 


Subt. and their Diff. is = 12484 


— — 
5 
” 


Then 


FFI 


ma 50 Inſpedtion er) Tables 243 | 
Then Ay by Froportigg.y'; $3 0-73 
= Gon. 84! 2 / prop! Pa 

As 1%= O + in 357 prop. rt. 


Lat. 43. Declin. 20 © Amp. is gi 53 
To it add the Prop. Fart above 9 35 


gg ———_C OC 


Gives Ampl. for Decl. 200: 25 = 28 28 N. 
| | 280: 28/ North. 
That is, the O 12 5 55 W. 28 : 28 North. 


Example 3. 
Let the Lat. be 43300 N. and Dackgiogas 
in the laſt E Bzample, 200: 250 N. What is the 
ents Amp | 
For Lat. 43% and Decl. 20: oo! 2 Amy, 
the Amp. is —  —— 27? 3 
For Lat: 432 and Deel 280; o 29 : 17 
| 1 nn 


Dif. as before = 2 9p:3'24 


| © £4 ws, = 
l — c 


5 600 847; 8 13550 prop. Part. 
And 29%: 58/ 4+ 228: 28 / the Sun's Amp, 
ſor 20% 25“ North bein in Lat. 


For Lat. 44 and Decl. th 25 bay | 


yan vo ew 
— — 


N 
4 
ik 
3p 
iK 

y 

4 
19 


1 ok Das 1: 23 


* * 
1 — — 


As Gol : ws, Pap 25 34/ prop . Part. | 
And 289 : 280 7 the . | 
in Lat. 442 ith 2 E 25 Dec 


8 Now, becauſe the given Lat. 1439 2 is in 

5 the middle, between 43 and 44, therefore the 
Medium of the Amplitudes — 2 ſound is the 
"I requir'd. Thus; ; 7 

* 8 3 Lat, 


i Ms. 
i 
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Lat. * yu 20 egg 


| ei Net be | Sonn . 7 25 
2 the Sam 18 che © Ampl requir % 55 : * 


Thus may the al mplitude 1 be found for any odd 


Minutes of Lat. or Declipation, tho the Table 
is calculated for whole Degrees only. 


Example 4 
In the Lat. of 43*, the Sun's Declin. being 
34 North, L-deriand the Take: of the Sun's Ri- 
fog and Setting, w with the Length of the Day and 


7781 

Fand the Lat. 43 at the Head of the Table 
(of the Sun's Row and Setting): and the Degrees 
of the Sun's Declin. in the Left-hand Column, 
and in the common Angle af Meeeting you have 
the egg 7": * 36% becauſe the eclination 
is North, 

Sun-ſetting - 1 — N: 30 

Subtract from — — 12: 00 


Sun-ſetting doubled —— —— 2 Rl. n 
. is the Length of the . 5 


Sur-rifing doubled es 
is the Length of the Nite —Þ s 40 


If thavie be odd Mines of the Lat, or De. 
clnation, or both, you may find the proportional 
Fart after the fame manner as was exhibited in 
Example zd and 3d of the Ions: Auphrude fore- 
0% 0 „Bur ail 

| 5. To 


4 


$28! 
* 


25 


5. Jo find the Time of any. Star's Riſing and 


gering, Whole Deelination ęngeeds not the _ 


Vi. 235 r . the aboveſaid ae zierte 
ae 1 . 
1 
Decemb: 4th, 1723 1 — the Time 4 * 
and Setting of the Bulls South Eye, or 
Aularan, whoſe Declination is 150 48, North, 
in the Lat- of Ha North? » 
Look in the leſt Side of the Table 16 baeueg 
to 15; 48) H Declination, and the Lat. 43? 
in the Hea thereof, and in the common Angle 
of Meeting you have the Star's ſemi-diurnal Arch, 


(or 3 the Time that Star doth continue above the | 
Horizon in that Lat. or the Diſt, of Time that 


Star is in going from the Horizon to the Meri- 
dian on the Eaſt-ſide: Likewiſe from the Meridi- 
an to the H orizon on 2 gs of the Me- 


WAS het bad 

The Wy of I» Star's Southiog, 10 : 48 
Its ſemi- diurnal Aren ſubtract 7 5 03 
Time of the Star's Riſing in the Even, * 4 

Added is | 27 5-46 | 
- Rejek 12: oo 


Time of the Star s Setting in the Morn. 5 : 50 


— — 


Note 1. Te the Sum of the Addition exceg1 


12 Hours, caſt away the 12 Hours, 


lod by (Inſpection or) Tables. 245 5 


| 
| 


S 4 2, And 


E © SC} OY NS IESS 45 eutÞ +> — ——— — x a3 rity - 2 
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2. And when you cat t ſubtract, add 12 Hours 
co the Star's Southing, and then ubtrat 5 What 
3 is its Setting. oda 213 1d a 
u are in North Lat. and the Star hath | 
South yg 4 the Table gives the Star's 
ſemi· nocturnal Archi; which ſubtract from 12 
Hours; the r 15 che Stars ſemi- diurnal 
Nene as before. 111 te An. . 
If 5 dag are in South Lat. and the: vr hath 
North eclination, do the ſamie-ds2when you are 
in North Lat. and the Scar hath South Deal 
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AVING now gone thro' what I 
judge ſufficient in the Theory of 
Navigation, I ſhall proceed to Prac- 
Il tical Navigation; or the Applica: 
tion of the whole, in keeping of a 
Reckoning, or Sea Journal; the cares 
ful Performance of which is not only the Mati- 
ner's Reputation, but (under God) the Conſerva- 
tion of Ship and all in it; the Ignorance where- 
of hath, no doubt, been the chief Cauſe of lo 
divers rich Ships, and many uſeful Subjects (o 
this Kingdom) and conſequently thence the im- 
poveriſhing of ſeveral Familie. 
Therefore they, who take on them ſo great a 
Charge as the navigating Ships to remote Places, 
ſhould make it their great Concern to be expert 
herein, when ſo great a Truſt as Men's Lives and 
Eſtates are repoſed in them; and not to think that 
the learning a few Problems only in the Theory 
(from ſuch Teachers, who have learned to fail on 


the 
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the Shoar on a Slate or Paper only) will make 3 
Man a compleat Artiſt; for Navigation is notrif. 
ling Knowledge, but a Science of che utmoſt Im. 
po . becauſe the Good. both of. the Publick 
and Private is in Danger from a very fall Mi. 
committed therein, and therefore it ſhould 
*. to the utmoſt Per ſection; and ſuch Per. 
ſong who are about to eam this Art, I adviſe 
they would apply themſelves to a proper Maſter, 
| iz. One who has Experience in the Practice, as 
well as a Knowledge in the Theory only, by 
| which means they may add to the Number of t 
skilfulleſt Mariners that the World affords, which 
are my Native Countrymen of England, 


See 
5 „ 


4 


* » 


4 
4 
* — - Li SP - 


7 4 * 1 * 
0 : 1 | 2 b 
* 
o f * Y 
a ata ſournaln. 
, k \ W 1 


IE 


U to proceed in the Practice of keep. 
ig a Sea Journal, there ate five necel: 
'7 Y fary Things to be known by our young 
ER Navigator, viz. 1. That he rightly un- 
derſtands the Compaſs, with the Variation thereof, 
and that he muſt carefully obſerve the Courk 
ſteer d; in order to which, you are often to look 
to your Compaſs, and to the Wake of your Ship 
(if ſhe be upan a Wind) to ſet it by your Com- 
paſs, that * may give due allowance for her 
Lee-ward Way. 2 (Ve 5 
2. The Log- line and Halſ- minute Glaſs; that 
the Knots on the Log- line be a due Length, and 
your Glaſs juſt half a Minute. =! 
+ Now as the 1 Minute Glaſs is; part of an 
Hour, ſo the Log-line Divifions or Knots ought 
925 i 2 10 


t 


be the 55; part of a Sea Mile. A Statute 
Mile contains 5280 Engliſh Feet; and 53280 divi- 
ded by 1 20 Quotes 44 Feet; but we uſually allow 
but 42 Feet, or 7 Fathom between Knot and Knot 
on the Log-line, altho ſeveral Authors of Naviga- 
tion have contended for 50 Feet Diſtance between 
the Knots, depending upon ſuch; Land Experiments 
as have been made, that 66, or 70 Miles makes 
one Degree of a great Circle upon the Superficies 
of the Earth or Sea; but I ſhall rather adhere to 
the good old. Way of 42 Feet, for theſe Reaſons, 
vis. 1. To give allowance for the Way that the 
Log makes after the Ship; for altho' there is x 2; 
15, or 18 Fathom of ſtray Line, (ſo much) allowed 
as may be ſuppoſed to veer the Log moderately 
well out of the Ship's Wake, yet it cannot be ſuppo- 
kd but that ſtill the Log muſt have ſore Way af 
ter the Ship, if but by the Weight of the Line, which 
altho* but light, yet the Water being but a ſoft 
fluid Subſtance, the Log muſt needs have ſome 
Motion after the Ship, and eſpecially failing before 
the Wind; or large and in a freſh Gale, the Wind 
and Sea will have ſo much Effect upon the Log, 
and ſo much upon the ſuperficial Part of the Wa- 
ter, as to ſhove it along after the Ship. 

2. If there be an Error in the ſhortneſs of the 


| Knots, it is on the ſafer Side; for altho' the ex- 


at Truth is beſt, if it could be attain d; yet if 
an Error muſt be, tis better that the Reckoning 
be a- head of the Ship, than that the Ship ſhould 
be a-head of the Reckoning; and better to look 
out for Land before we come at it, than to be a- 
ſhoar before we expect it. Ne 

3. Moſt Mariners, both in the Royal Navy, 
and Merchant Ships, uſe this Diviſion of the Log, 
and by their conſtant Practice and Experience, 
find the Succeſs to anſwer their Expectations in 


\ 1 $ Fe "54 
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any Vo age, much nearer than a much ary er 
| viſion would 6 en 25 
Of the Half-minjtte c Id Lo, 
That the 3 Minute Glaſs be of a Aue 
or otherwiſe it muſt needs make the Sli to 25 
more or leſs than indeed ſhe does; therefore We 
ſhall ſhew a Way to meaſure a 3 Minute, or any 
fmall Portion of Time, by the Vibrations of A 
Pendulum, which may be demonſtrated to be 
temporal: This 9 is mentioned by Mr. 
Henry Philips, in his Advancement of the 251 of 
Navigation; and fince quoted by moſt Authors of 
Navigation; and Experienee confirms this Truth, 
That if there be a Pendulum whoſe Length (from 
the Center) is 38 Inches, it vibrates Seconds; or 
Sixty times in a Minute; therefore for the ora] 
of our { Minute Glaſſes do thus ; | 
Take a Bullet and make faſt a Thread or: Silk 
of the juſt length of 38 5 Inches; let there be a 
Nooſe on the end of the Thread, and let the very 
End of the Nooſe be juſt 383 by Inches from the 
Center of the Bullet (as aforeſaid) ; 3 then hang it 
up by the Nooſe upon a ' ſmall Pin where it may 
1925 at Liberty, and ſwing freely, and ſo give it 
y, and each Swing ſhall be a true Second of 
Tine; that is, each Time that it paſſes by the Per- 
| pendicular let fall from the Pin on which it hangs, 
ſhall be £ a Second; and every time of its return to 
the Place where it fi began its Motion is a true 
Second of Time, and a Glaſs that runs, till the ſaid 
Bullet hath made 30 returns, ſhall be a true half 
minute Glaſs, - 
But if the Shi p hath any conſiderable Motion, 


make the String 7 Inches ſhorter, and there make 


a'Knot to hold it by between your Finger and 
Thumb, then by the motion of the Hand cauſe 
the Bullet to aſcend to an Angle of about 60 e- 
very Swing from the foreſaid Perpendicular 3 then 


cach 
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each Swing ſhall be equal to thoſe above - menti- 
dned. But thoſe that have a Log- Line truly 
divided, and the Experience of à Glaſs in long 
Voyages of ſo true a Length, that their Dead- 
reckoning, (when carefully kept) hath agreed 
with” their Obſervations, their making of Land, 
(2c, hath fallen out according to Expettation, by 
their Account by dead-reckoning; ſuch a Glaſs, 
or another of the ſame Length, ought. to be pre- 
ſer d before any other, as a true 3 Mmute Glaſs. 

z. In finding the Lat. by Obſervation, you 
are the firſt Opportunity, from ſome known Head 
Land, to obſerve, and if you find (after you have 
computed how far the ſaid head Land, c. is 
to the Northward or Southward of you, and 
knowing its Latitude by good Tables) any appa- 
rent Fault in your Quadrant to allow for it. i. e. 
So much in your future * Obſervations,” as you 
find by this Trial your Inftrument is Northerly, 
or Southerly: For altho' a Quadrant or Fore- 
ſtaff may be made by a good Workman, yet you 
ſhall rarely find here there are many Quadrants, 
or many Obſervers aboard of one and the fame 
Ship, and obſerving at one and the fame Time, 
that all their Obſervations ſhall be exactly the 
ſame, but differ ſometimes. 6. 8. 10. 20. or 30 
Minutes, more or leſs; which muſt be imputed 
to ſome Defects, in thoſe Inſtruments, or to the 
Difference in the obſerving, ſome Men obſery- 
ing too open, and others very cloſe, which lat- 
er Sort I judge, do make the moſt accurate Ob- 
ſervation, by reaſon they can eaſier, and oft- 
ner perceive the Sun's. Motion when he is near 
the Meridian, than the former. | 
J. In failing along Shoar it's convenient and 
ſafe, for avoiding the Dangers of the Shoar 
(eſpecially on an unknown Coaſt; that is, where 
you are not well acquainted with the —_ 

| I | Ic. 
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Sc.) that you ſteer 4 à Point, or a Point, more 
to * en in the Night time; al 10 <q 
ceſſary, when you come near a Port, that you 
have a right Underſtanding of che Quality of 
the Tides, which way the Floods and Ebbs 
and what Moon makes full Sea upon the Coaſt, 
that ſo it may be known how long to ride at 
Anchor, or lie by to wait the Tide, if you 
know you are too ſoon; or what Sail to 
make to ſave your Tide, if you fear being too 
late; and that by knowing the ſetting of the 
Flood or Ebb, you may know what Tack will 
be beſt to get on board, to take all the Adyan- 
tages to haul your ſelf cloſe upon a Wind, (if 
it ſhrinks). and to judge well of your Courſe. 
J. Theſe few Things being premiſed, and that 

our young Navigator be perfect in the Solution 
of the Queſtions, in plain failing Traverſe, Mer- | 
cator's Sailing, and to allow for known Currents, 
or Tides, to find the Variation of the Compaſs, 
to take and work a celeſtial Obſervation, c. 
all which we have fully treated of in the fore- 
going Pages; let us now ſuppoſe he is on board, 
as Maſter, Mate, Midſhipman, Sc. taking his 
Charge, (or otherwiſe for his Improvement or 
Satis faction,) for any Voyage: He is firſt to ſee 
he has good Meridian (or common) Compaſſes, 
and (in far Southern Voyages) an Azimuth-Com- 
| paſs together with Logs and Log-Lines, (a Reel) 
and Glaſſes, for a Watch (or 4 Hours) + Hour 
and + Minute with hand. and Deep-Sea, Leads, 
and Lines in readineſs; - alſo Journal, and Log- 
Books. After the Navy, or Merchant-Ships 
Form (ruled and titled, in the Manner we ſhall 
ſhew a little farther on) with a good Quadrant, 
(Foreſtaff and Nocturnal) for celeſtial Obſerva- 
tion, plain and Gunter's- Scale, pair of Compaſſes 
Sea-Charts, Sc. for Operation; theſe 1 1 
| : ayy 
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6y,being in Readineſs, he muſt alſo provide a 
Log Board ruled, and mark d as you ſe in the 
Figure here under. 
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The Log-Boatd' you fee is divided into ff 
Columns, marked or noted at the Head Nad 
Column, with Letters thus; os + 


Day; the laſt Column is Remarks or Occurren- 
ces happening that Day, as parting with the 
Land, meeting or parting, with Ships Currents, 
ſetting of the Sea, handing of Sails, Sc. as will 
plainly appear by the ſaid Log-Board, being filled 
up with the firſt Day's Occurrences from the Land WW - 
departed from ; which before 2 loſe fight of, M:. 
you are to ſet with the Compaſs, (allowing 7 
the Variation) and compute its Diſtance from you; Ml * g 
then having ſettled your Watches, and orderd i . 

the Men (or Man) a Trick at the Helm for two M- 
Hours, as is uſual; let em obſerve carefully what Ii J 
Courſe he Steers by the Compaſs, or if they | 
be order d to ſteer upon any given Courſe, let 
them take care to mind it, and at the End of 
two Hours, or rather, and much better every 
Hour, (for the oftner the better) which is the 
Cuſtom in the royal Navy, and Eaf-India-Men; 
let the Mate heave the Log, calling aft, a 
Couple of Hands (Men) to attend him, one to 
hold the Log-Reel, the other with the Mi- 
nute-Glaſs in his Hand: Let the Mate over-haul 
off the Line, (having firſt caſt over board, from 
the Taffrel, or Lee- Quarter of the Ship, the Log 
with three or four Fakes of Line into the Sea) 
till the red Rag come to his Hand, at that In- 
ſtant the Mate ſays turn; the Man with the 
Glaſs immediately upon that Word, as the red 
Rag goes away is to turn the Glaſs, replying 
done; and watching diligently, when the 3 Mi- 
| | nuts 


te Glaſs is juſt out, the Mr that holds the 
Class, cries ſtop; whereupon, the Mate ſtaps, and 
tals in the Line, obſerving exactly how many 
Knots and Fathoms are gone out, and ſets it 
Jown on the Log-board, againſt the Hour at 
which the Log was heav'd, and thus proceed 
ery Hour, all the 24 Hours, and then the 
board will be full, next Day at Noon. © 
Len having provided a Log-Book, ruled every 
Page, like the Log-board, with the Day of the 
Week and Nionth',at top, take off the Log into 1 
bor Book, and rub out the Chalks upon the 4 
| Board, after you have ſo done (at Noon) o is : 
| | 
} 


the Board ready for the next Day: 

Note, thit Mariners do keep their Reckon- 
ings by the beginning and ending of the Day, 
itronomical, from Noon to Noon; that is, any 
:4 Hours Log, from Noon to Noon, is dated by 
the Day upon which it ends, and not upon the 
Day upon which it begins; thus if we et Sail 
March the 4th, that 24 Hours Log muſt be 
alled March the 5th. 4/9 ; 


- 


4 


. That fome in their Log-Books, or Journals, 
do repreſent the Week-Days by the Characters 
of the 7 Planets, ', - 3 


© {| Sun 2... CS. 73 


Moon | Monday | 
& 1 Mars „ 5 Tueſday { 
© 3 Mercury . f * Wedneſday { 
Y. | [Jupiter Thurſday 

2 | Venus © Friday | 
h Saturn Saturday 
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7, „ 12 e bs. 8. + CBE 2. 
W eee een 
427 2 Fg BY — 220 5108 622 Aw bo 3W-a'7+; Ti 
I8 10 9639 CH a p. II. gro! 
Lend ch en e e 26. le doide lice 
Practical Navigation. | bon 

CE, ROCEED we now to work a Days _ 
Log. And firſt, when the Ship hath {W'” 

EAN bad's fair Wind; that is before it, te 
— quartering, or large; we mult make al- MY; 


lowance always for the Variation of the Com- 
pals, Growth of Sea, and known Currents, lying 
by, making and fhortning Sail; let the Example be 
taken from the foregoing Log-Board, or Log. 
Book, where the .Ship departs from the Lizard 
Point, in the Lat. of 49: 56'N. and Long. 5*: 
23! W. bound, for M. in the Lat. of — and 


Long. of — Courſe — Diſt. — Merid. Dift. or n 
Depar. — found by Caſe 1. of Mercator's Sail- W 
ing. N 
Explication or Operation. f 
1. At 6 laſt Night the Lizard did bear n 
the Ship, N. N. W, but allowing 1 Point Weſt 
Variation, (in the Chops of our Briziſh Chan. I 
nel) to the left hand, the Bearings correfted will 
be N. W. 4. N. conſequently the Ships Courk WW, 


from the Lizard muſt be on the oppoſite Point | 
of the Compaſs, which is S. E. 5. 8, and the 
Diſt. per Eſtimation is 5 Leagues, or 1; 
Miles; which is the firſt Courſe and Diſt. (n 
this our firſt Days Work.) 


WRT 6 


,, Obſerve to allow the Variation, if Weſterly, 
w the left hand: Fark Courſes ſteer d, by 
*ae Compaſs, but Eaſt Variatipn to the 2 
| To make this very plain to our young Navi- 
tor, (as alſo; to allow for the Lee- Way, when 
the Ship is upon the Wind,) I have here ſub- 
end a Compaſs-Card, in which he is to lay the 
Point of the hawks ſteered directly before 
him, and count to the right Hand or left fo 
many Points, as is to be allow'd for the ſaid Va- 
ration, (or Lee- Way) and he will eaſily perceive 
the. Courſe, ' correfted. .. .. oo » 

z. The firſt Courſe the Ship ſteer d was W. 8. 
W, but allowing one Point Weſt Variation to the 
left Hand thereof, the Courſe correQed, or made 
good, is S. W. 3. W. and the Dift. by Log. 79 
Miles during the Time the Ship lay on that 
Courſe, which was from 6 in the Evening till 
10 à Clock next Morning. bo rem EY 

4 The ſecond Courſe ſteer' d is S. W. 3. W; 
but allowing, (as before) 1 Point Weſt Variation, 


ERS NAS F ES. 


1 the Courſe made good is S. W. and the Diſt. 
run by the Log from 10 to 12 a Clock at 
Noon is 15 Knots, or Miles, allowing 7 Fathom 
to each Knot, and every Knot counted as f 
Mile, when the Log is hove every Hour, (but 
om if it's hove but once in two Hours, you muſt dou- 


ble the faid Diſt. run by the Log) and thus pro- 
8 ww, on there were more Courſes on the Log- 
. r | 
A This done, collect your ſeveral Courſes correc- 
ted and Diſtances. ſailed into a Traverſe- Table, 
he nd work the faid Traverſe, as you were taught 

in Traverſe Sailing. See the Operation. 


(n | 


"_ 2 | C. 


2 = Nun Navi ellen 


Wos OJ g dO .. 
OLE 57+ Lare or S0 511 783 N * . habe 
bs wt 80 499 7 95.500 Mer. Par- 
[> 4 ]Depr.orWeſt- 68.0 48.49 © 13468 — 336, 
5 et ing — *. . 


r W 18 * * 114 


A5 x. Lat. D ar: :: : Þ -- Tang, Coutſe — 
6% =-68% — 143 — SETS 


As 8. C. R Diſt. run, — 
8.45 34 — 68 —8. 99— 95 Miles. 
As x. Lat. 1 


Depar. :: Merid. x. Lat. . Long. | 

— 103” 104”. or 1*: 4/4 W. LET <b, 4K 
Then Lizard ME 
x, Long. 


Long. in per Account. 22 . 


TY 


Lash, Becauſe the direct Courſe 1 from t. the L. 
Zard is 8: 45: 34! Wer. therefore the Laa 
muſt bear (on the oppoſite Point) No. 45: 34 
Et. Diſt. 95 Miles, or 32 Leagues. Thus is 
this firſt Days-Work finiſhed, and you may place 
it down in the vacant Space to the right Hand 
of the Days Log, in the Log- Book, thus; 


& or) Tueſday March 5, 1724. 


3 4 


This 2 4 Hours the firſt part, freſh Gailes abt 
fair Weather, the middle ſometimes moderate and 
fair, and other times ſquails of Wind with Ran, 
but the latter Part, moderate and fair, at 6 P. 
M. the Lizard-Point bore off us N. N. W, diſt 
about 5 Leagues, from which I take my Dey. 
in Company with three Sail of Merchant-Men, 


Se My 


j 


of u- Day's Log. 2 
wh Courſe = Account r a, 4 W. 


n — 8 | 

Southing — — 6, 
_ * 

t. in per 97: 494 ; 

Merid. Dic. 68% W W. 

e ee e * 

The Lizard bears from the Ship N 65 3 
E. Diſt. 32 Leagues 
Nate, That three oro in this). - 


Days - Work , may be © wrought by Gamers 


gale by Caſe 6th,. plain Sail. Meth. 1. and Caſe | | 
:. Mercat. Sailing, or Caſe 2. middle Lat. Sail- 
ing. Or the x. Long: may be found by the | 
Traverſe-Table and middle Lat. as directed in 
Caſe 4th, middle Lat. Sail. and this, or any other 
Days-Work, may be wrought the Pen or In- 
ſpection, in all the various Methods propoſed 1 in 
plain Sailing, to which I yeler you, | 
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" ans ? 
— 
* 
7 ; 
. 
* 


In this ſecond Day's Motion the Ship ſails but 
on one Courſe, viz. W. 5. N, with Allowance for 
1 Point Weſt Variation, the Courſe made good 
is Weſt. And with reſpect to the great Eaſt- 
ern Sea following the Ship (going quartering) I 
allow one Knot (or Mile) more in 10, for the 


| Pit. run by che Log, that, is, the Run 71 


— * 7 rr 2 — — 
. ů des 38 
Der Wedneſaay.)| "Marth 6, 1914. © 
HEI CCW. Deearrences. © 
| 11 51 2, W4NJE NE[This 23 Hours, freth Gale 
- 4 5 TS | C and fair Weather 3 and 2 
1313 1 | rs 1 from the N 
A 8 
| ] Ito. - 25G 1 Magnet. Amp. E 182070 
4.4; W. Yau To Amp. E 29 128 
0 + | Variation. We) 
#1 34 WM ain Þ 
It9 $f] :: ... FL J Zenith Diſt. 50: 17 
4 5 0 13 ee R 
eth ob. Na 48:9 
|; G| 1 ' _ JCourſeW. Diſt. 136 
146 3 » |Weſting o 136" 
ſ 51.5]. 1 Lat. per Acc. 48: 4/gN 
6; 6] 6| Merid. Diſt. 204% W. 
„ *. Long. 2206 W. 
8] 6 Long. in 10:33“ W. 
9 FL 1 13 Lizard No 71% 4% E 
10 5 5 Js Dit. 72 Leagues. 
5 T2 | | 
[12] 6l 128" [by Lo. 


8 Y 


QMPpPOoCt gg 5 


JJSCCFFF᷑F!T!:! re To Oo. MT Ws © fk 


2 1 


Of working "a Day's Log. 161 
Log being 148 Knots, or Miles, I allow 13 Miles 
nore, which makes it 136 Miles 


 Explicatim. 


The Courſe being Weſt (or Eaſt) Diſt, 136 
the Lat. in per Account is the fame as yeſter- 
day, wiz. 48: 4'g, and the x. of Long. is found 
by Caſe zd of Parallel Sailing, or by the 2d 
Caſe mid. Lat. Sailing, calling the Comp. mid. 
Lat. there the Comp! Lat. here, becauſe in this 
Caſe the Diſt. and Depr. are the ſame. . 
As 8. C. Lat. x, Diſt. (or Depr.) :: R. Long. 


= 8 : 1114 1362 ——+Z 50 — 206m 


or in Deg. and Min. 30: 216 W, Which 
added to the Long. the Ship was in yeſterday, 
uz. %: o/ W, gives 10% : 3/3 W the Long. 
the Ship is in; alſo the Weſting or Depr. 136 
added to yeſterday's Merd. Diſt. 68 W. makes 
004 W. the Merd. Dift. or whole Weſting or 
Depr. from the Lizard. RIA. | 
And Subt. the Lat. in — 48: 4% N 
From the Lizard's Lat. —— 49%: 56N 
the Remainder is the x. Lat. or Southing from 


the Lizard m | | 

Then to find the Bearings and Diſt. from 
the Lizard, we have given the x. Lat. 67" and 
the Merd. Dift. or Depr. z04 to find the Courſe 
and Dift. by Caſe 6th of plain Sailing. 

As x. Lat. Depr. R ++ Tang. Courſe. 

65%, — 204% — T. 4 Ta 7%: 49% 

As S. C.. Depr. :* R + Diſt. < 
8. + 5 in : 49) — 204 — 8. 90 — 215”, Or near 
72 Leagues. So that the Lizard bears. 

N. 71%: 49! E. Dift. 72 Leagues, and your 
Day's Work is finiſhed; therefore enter all the 
foregoing Operations in your Log-Book; as you 
ke here is done above 

Ss Exanyy 
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Example g. Variation pt. W. 
Y (or T "T burſaay). March 75 1723. 
"THIK.| C. W. Occorrences. 

T5 2 SW3S.NE. This 24 Hours clok 
2146 1 1 | CL&F 19 Weather, with ſome 
37 + 7 SIO KHT EI3 'Ram and freſh Gailed 
42 .f ſof Wind and variable, 
61 16) v7 |omerime calm, a ereat| 
7 cam Sea from the N. E. 
8 1 | 1 2 Boardat 6 P. M. made 

4 5 88 W. N 5 Fo a Trial of the Current 

| 9/6 — NEN. and found it to ſet E 
roſs 2 8 W 2 <Q N. E. 1 "I Knot = | 
1119 3 | 3 Hour. | So / ni 1 
pls 4. Ramor PvH9 Ho: <0 

21s | 8 WIS “D Courſe 8. 31%; 12 W. 
36 NE. Diſt.——. 102. 
e ea onching 87 Miles 

56 [z S WOVVW. Weſting 53 . N. 
87. Et. 2. Judt. 477.20 
77 , „ — | 
86 5 RIDE 6 3 Merd Diſt. 257". v. 

: | 9.7 FL : . Long. LG W. 
10/8 Long. in * 552: 
11085 s WW. NE BE. Lizu N.. 585 45 El 
129 13 per 1 Log. Diſt. 100 Leagues 


The ſeveral Courſes nn? > by: allowing 3 
Point Weſt Variation to the left Hand of ea 
Courſe, will 'be as in the *Traverſe-Table fol 


owing, VIZ. _ 3 PER 


Of working à Day's Log. 263 

—TD.P.NT.S. TE [W./AI6 the 
Pa] 0 f 
fir 1114 10.77 02.8 NI ; 0 


233] 17.7] +4131] 30 

W. 1507 6g 15 6 EN E | 
SWI W. 13314 22•2 _— 

es [354 % e 

ENE. 4 — 8418.50 30-9] ge b. at the 

S. 18 83. 8 W. Rate of x 

N. | 18:5]E-30.9lub|:Mile.an 


— ——— 


X Lat. — $6.3 8. Depr. 32.9 W. 


— — ę — — 


Hour i is 


Tb in nn | | 9 
As x. Lat. Depr. 2: T. Courſe, 31 12 

As 8. C + Be TS Depr. oo Diſt. 102me, . 
: Lat. yeſterday — — 48 47 Mer. P. 
x. Lat. Sub. 7172 27 18 3362 


Lat. to Day per Account. 47 : 20 — 3232 — 
Mlerd. x. Lat. — {1301 * 

Merd. Diſt. yeſterday . _ 204% W. 

Weſting or Depr. made to Day 53. Add. 

Merd. Diſt. to Day | 257 W. 

As x. Lat. Depr. :: Mer. x. Lat . x. Long: 


— 797, or — ＋ 1 %% 
Long. yeſterday was —— 10: 33 W. Add. 


Long. in to Day — — 11: fz W. 
From Lat. Lizard —— 49%: 5% NM 
dub. Lat. by Account — 47 : 20 N. 


———— 1 


Remains Lat. 2: 36 N. 


Or in Miles, C 


264 


| 1 x Lat. . Dep. (or Merid. Diſt.) : 
e, Tang, bearing off the Liz. N. 58 45/1 


Practical Navigation. 


; Tang, 


* S. C. .. Mer. Diſt.:: R Diſt: from the 


Lizard zoom: or 100 Leagues. All "Which en 


eln, Book as before; | ag 
Example 4. Pariatim 3 1 of a Plint We 0 
1% (or Friday) March 9th. 1723. 0 
HK — E C. IW. Occurrences. 
1 I 2}S.W.]N.E. |. This 24 Hours mod. 
5 Ml 4 HW. Aale and ſair Weather 
3] 413] fat 4 P. M. ſpoke with 
4511 , 2 N. % Galley that came 
51311 [from Leghorn, and bound 
6 5 2 * for London. 
171 4 5 1 £ 
8 4\ 6 as Had an Obſervation,and| 
9 3! JS. W. E. N. E. found a Help to theSouth- 
10 3 al i ward 25, Which Iimpute 
111 3| 34 to the South-weſtern Sea. 
144 4 il. | 
| 14 N. E. b. N. Zenith Diſt. 460: 298 
2| . Declin. 0 43 8. 
1 7 4 * E. | . ———_ 
© >} wo AN Lat. per Ob. 45: 46 N. 
N. W.| - — 
| 5] 41-3] of N.W3Courſe S. 406®%: 15'W, 
71 SW. Diſt. bog? 
8] 4} 2 made | Southing 79". 
19 4 3 Sail. „ Weſting 67 
101 4] 4 | Lat. per . 46*: ol'N. 
p . 1 Mer. Diſt. Correct. 31. 
* | ans Cee. 335: o8 W. 
5 3 bears North 5 1: 21 Eaſt, Diſt. 133 
2332 


—— 


; 1. In 


m9 8 SAF N | 


— 5 © 


_- 


388 . p " OB $ 2 
Of working a Days Log. 265 

I. In this Day's Motion, the Courſ Po 
with allowing 4 + per Weſt Variation: To the 
hand of each are S. W. 4 W. 23%. SORES 
W. Jom; . by from 4 to 6 in the 
ing, I allow 1 Mile for Drift to the N. W. And 
the third Courſe fteer'd being the fame as the ſe- 

cond, viz. S. W, you need only add both the Diſ- 
tances failed together, which makes 70". on the | 
fame Courſe, as above. 

:. Thele three Courſes and Diſtances rediiced 
to one, by working a Traverſe (Table) gives the 
Ship's Courſe this' 24 Hours, to be 8. 40%: 15 W. 

Dil. ute. Sourhing, 75%. Welte, 65% B G 


67 very near) M. B. 

Lat. Yeſterday 47: 20 88 * 

x Lat. ſubt. * 19 | | 

Lat. per Di 46 — 317 

Merid. x. Lat. = +15" a4 

To Merid. Dift. Yeſterday „ 289%. W., 
Add Weſting made to Day 67m. 

Sum is Merid. Diſt. to Day 324 W 
As +. Lat. -. Dep. :: Mer. 4. Lat.. x. Long. 

98 Miles, or ee ee, 38“ W. 


Long. in Yeſterday W. — 11: 32 Add 


Long. in to Day . 
per Accof. * —— I * * 30 W. 


But ſeeing that J am but in the Lat. of 46:01 
by my Reckoning, and in 45: 46! by Obſerva- 
tion (which I muſt prefer or truſt to more than 
the dead reckoning.) So that the Ship (failing to 
the Southward in North Lat.) hath out-run the 
Reckoning 25 Miles Southerly, which J judge is 

A . 3 f 2 an 
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an Error in my Steerage or Courſe, in r by; of 
Southweſt. Sea, or that I have eu T 700 5 
Variation of the. Compaſs (for want of an 1 
tunity to obſerve it): Therefore, to find the Co ourſe, 
Merid. Diſt. and x. Long. Correfted ; 

Lat. Lizard 49* 56 — 469: oof is”. 
235, the: x. Lat. or. Total, Soc from 
the Lizard; and the total Wefting, or Merid, 
Dift. i is 334”. by dead Reckoning, | Then, 

As x. Lat. Dep.: R . Courſe, | 
1 Ti erer L 10. 
As S. C.. R:: Dep. 
—— 8. 5 7210/8 10424 3995. by dead 
Reckoning; which with the x. Lat. by Obſerva- 
tion from the Lizard, viz. 

499 : 56 — 459 46 = 250" find the Court, | 
Weſting and x. Long. Corrected by Caſe 55 Mer 
cat. Sailing. Thus, | N 


— 55 Mord. parts. 
4991 56! —— 3468 
Lat. 4x ; 56 —— 306 
| E — i 5 
Merid. x. Lat. 373 
Dit. . x. Lat.: 85 C: Courſe. 
— 399%. — 250". — S. go-S. 380: 40 


Whoſe Comp. is 51%: 20. So that the Lizard 
bears N. 51®: 200 Eaſt. Diſt, 399". Leagues. 
RN. . C. : Pitt. - Merid. Diſt? 
— S. 90 S. 51% 200 399 z 1a W. Correct. 
As x. Lat. . Dep. Mer. x. Lat.. x Long. 
e ns toys 
Ar, — — 
To which add the by 70 45 Weſt. 


Long. of the Lizard; 23 Welt, 


Long. Corrected, + By: o8 W. 


W.. ſet down in Your 18 Book Two "6 F 
2. ANG; 


of dor rectin «4 the Journal, 26 


od [195 Tal Int 


WY And for CY Wy Rule to one the Recs 
honing on An Oblique Courſe, obſer rte. 


i 75 FT tan the Dep. the c Log. or Diſt g 
| Fault is moſt Te | 
" 175 | likely to be in C Courſe. 


es > che I or Figure hereunder. 


. 
* 
. 
* 
s 4 * * 
i P * * + ©# * 
# . 8 - F 
. 
<7 
* 
4 g * 
* 
* % 
. % , ”y " 
N * — — . 
= N 
* 


Deibos ty üben 


| Suppoſe; a Ship fails within 5 or 6 points of the 
Meridian South-weſterly, till by Reckoning = 
is at C, or in the para el of Lat. B C; but b 
Obſervation is found in the parallel of Lat. DF: 
Now, if I ſuppoſe the computed L iſtance AC to 
be right, ſweep the Arch C F, till it cut the Pa- 
rald DF in F, and make AF equal to A C: 
Now, by this Means the Line A b is the Eine 
deſribed by the Ship's Motion ; z Wher £28, oy 
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dead Reckoning, we thought it had been the Line 
AC; but it ſeems improbable or abſurd to thinl 
that any ſhould beſo far miſtaken in their Courſe 
as to ſteer from A to F, when he thought he had 
been ſteering from A to C; and therefore let us 
impute the Fault to the Diftance: Suppoſing that 
the Miſtake lies there, and that when he thought 
he had ſteer d from A to C, his Reckoning was 
a-Stern of the Ship; and that when he ſhould 
have been at F, he was only at E, the Space 
E F being but a tolerable Miſtake in the whole 
Diſt. AX PO 1 

2. But in a more Weſterly (or Eaſterly) Courſe, 
ſuppoſe a Ship fails from A, till his Courſe and 
Diſt. by dead Reckoning is repreſented by the 
Line AI, and the Lat. come to by the Parallel 


GI, but by Obſervation he is in the Parallel of 


Lat. HLK: Now, if we ſuppoſe the Courſe was 
rightly judg'd of, and the Fault to be in the Diſt. 
we muſt continue the Line AI, till it cut the Pa- 
rallel HK, and allow ham to be the whole Diſ- 
tance, I K miftaken in his Account, which ſeems 
again abſurd; and therefore let us impute the 
Miſtake to the Courſe, and then with one Foot 
of the Compaſſes in A, with the Extent A I, de- 
ſcribe the Arch I L, and draw the Diſtance AL 
equal to AI, and ſuppoſe that when he ſuppos'd 
he had fail'd along the Line A I, he had indeed 
ſail'd along the Line AL, the Angle I A L be- 
ing a much more talerable Fault in the Courſe, 
o_ the Diſtance I K could be ſuppoſed in the 

70 | | nga 

Hence, and. from the aforeſaid General Rule, 
when the Error is ſuppos'd to be in the Dift. by 
the Log (as moſt Generally is, by different Per- 
ſons heaving of it, and other Reafons) this Pro- 
portion ariſes for corre&ing your Reckoning by 
an Obſervation; viz. | * 


Of Correction by Obſervation. - 269 
As the total Northing, or Southing, (or dead 
Reckoning + Lat.) is to total Faſting or Weſting, 
(or dead Reckoning Merid. Diſt.) fo is the Error 
in Northing or Southing, called the Correction in 
Lat. or the Difference between the Lat. by Rec- 
koning and Obſeryation, to the Error or Correc- 
tion in Eaſting, or Weſting, or Merid. PI F or, 

As AB dead Reckoning » Lat. 

Is to BE dead Reckoning Dep. 

So is BD = E, Correction in Lat. 

To g F, the Correction in Dep. | 

;. Having got the meridional. x "Lat. benen 
te obſerv'd and dead Reckoning Lat. 


Together with the Cotreſtion i in Lat. 
| g Ad in Dep. As ſuppoſe in the annex- 


ed Scheme. Let A B be the Correction 
C in Lat. and B D the Correction in 
Dep. A C the Merid. x Lat. - between the obſerv d 
ue dead Reckoning Lat. C E the en in 
Then the Proportion is, As A B, Ts Correcs 
tion in Lat. is to BD, the Correction in Dep. 
So is AC, the Merid. x Lat. to CE, the Cor- 
rection in Long. 
Which two Proportions are evident from the 
22 e of Lib. 6 Euclid, the Triangles being 
imilar. 
Note, The dead Reckoning, x Lat. and Dep. 
mult be collefted from the beginning of the Voy- 
age, if it be the firſt Error (or Correction) other- 
wiſe from the laſt Error, or from the laſt Obſer- 
vation, to the Day of the preſent Error. 
If in caſe your Courſe be far, Eaſterly, or Wet 
4 and vou find an Error between the dead 
Reckoning Lat. and obſerved Lat. it is beſt to truſt 
to the ober vd Lat. and not meddle at all with the 
Departure, or x Long. becauſe the Error is ſo 
ſmall; as in the foregoing Scheme, the true Depar- 
ture 
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ture H L. differs ſo little from the dead Rech 
Gl, that it is not worth while to correct it. 
ow, If you ſhould judge that there is an Er. 
ror'as: much in the Courſe: as in the Diſt. then 
vor mit Pa rt the Difference; as for Example. 

If you: Think you have failed by the Rhumb- 
dine AF, S. S. W. and to be arrived at E, in the 
Parallel of Lat. B E. and your Obſervation ſney- 
eth, that you are in the Parallel of Lat. DP. 
Draw the Line E parallel to a Meridian, and 
then take the I, for the Place of your Ship; 
that is, take the obferrat Lat. A D and Dep. 
bb Reckoning, BEE, to find the corelted 
| Cone Diſt. and Dep. 

Again; if you have an Obſervation every Day 
or — and find ſome Difference between your 
Obſervation and dead Reckoning Lat. tis beſt to 
judge well of the Courſe made good, and with 
that and the obſerved & Lat. work your hat $ 
Work by Caſe 2, Mercator 8 Sailing. 


+> wal = 8 — >> > 8 £28 ETFS = ES — 


75 correct the dead Reckoning upon -a North or 


South Courſe, when the dead Lat. differs from ; 
that obſervꝰd. 


You muſt correft the Ship's Place in- the ſame 
Meridian, and in the obſerved Parallel. 


Example. 

"Suppl; a Ship fail 80 Leagues South from A, 
till by my Reckoning, ſhe is in the Point B in 
Lat. 4%. but by Obſervation ſhe is in the Point 
D, in Lat 45: 46', which J muſt truſt to rather 
than by the reckoning Lat. The ſame is to be 
underſtood if you had failed North. 

Io correct your, Reckoning, upon an Eaſt or 
Weſt Courſe, it there be an Error you cannot dif- 
cover by your, Obſervation, ' if any Current ſets 
with or, againſt the Ship, therefore "tis wir to 
1 Alder 


alter your Courſe à little, that by the Diff. of f 
Lat. you may diſcover the Error. 
When you have fiPd ſeveral Leagues or Miles 
Faſt, or Weſt, and find by ybur Obſervation, that 
have not been under that had 25 where you . 
eckoning places you, then your Reckoning mi 
je corrected by your obſerved Difference of Lat? 
and Diſtance ; as forExample. oo 


in the Lat. of 50, to M, and by Obſervation the 
Ship is found in the Lat. of 49“: oo, then with 
one Foot of your Compaſſes in A, with the Diſt. 
AM; deſcribe the Arch ML, ſo ſhall L be the 
the Place of the Ship in the parallel Lat. of 49: 
And here we have alſo the Diſt. and obſerved * 
Lat. to find the corrected Courſe,” Depart. c. 
Laſtly, and Generally; The Error lieth in the 
Log, or 'Diftance ; and this is that which moſt 


uſually makes the Difference between the obſery'd 


Lat. and the Lat. by Reckoning: And herein are 
tuo Caſes. K Tank” nt mY - . > D 1 

Caſe 1. In North Lat. failing toward the North, 
and in South Lat. ſailing toward the South; 

If the obſerv d Lat. be the greater, then hath 
the Ship out- run the Reckoning; but if, it be the 
leſſer, the Reckoning hath out-run the Ship, -;+ 

Caſe 2. In North Lat. failing towards the 80 
and in South, Lat: failing towards the North; 

. If the obſerved, Lat. be the greater, then hath 


the Reckoning out- run the Ship; but if it be leſs 


— * 


that when the 


kr, theplup hath gutt run the Reckoning, 


ning then is the Reckoning too little, and it 
muſt be augmented; e 

But when the Reckoning hath out- run the Ship, 
then is the Reckoning tod great, and myit be leſ- 


ſened; that is, the 3 in Departure 5 


55 


. 
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| 


PL Is SOT mg 
Ship hach out-run the. Rec- 


Correction, be both Eaſt or both Weſt, add : : but 


and is commonly ſuppoſed to lie up within 6 Points 


Try under Main- fail and Mizen, 


be allowed according to Judgment, for ſome Ships 
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be added to, or ſub tracted from the meridional 
Diſtance, according to the Caſes aboyxeʒ 

And the Correction in Long. (Acco oxding to the 
new way of counting it) if the Lo in, and its 


one Eaſt, and the other Weſt, ſubtract; and the 
Loogitade | is corretted. _ 


8. 3. To work a Day's Log, or to keep account of 
a Ship's Way upon a Wind. | 


A Ship (in the Sea Phraſe) is ſaid to Gil upon 2 
Wind, ben her Tacks are a- board, and her Yards 
tharp Braced, and the Bowlines haled forward, 


of the. Wind (tho' Yachts, Sloops, and Hoys, or 
Smacks Cc. will lie much nearer to the WindJ/a 


Ship's Lee-Way is counted — to the 575 
the Wong vix. 


Al Sails ſet, 1. Point. 


Topfils all Reefs taken 3 22 and a great $a 


| 
\ 
z Point. | 
A Topal taken 1 n | "EE | 
Both opfails taken i in and a Sea, | Wt | 


Try under Main-fail only, — 5. 
nder a Mizen only,. 65 

Lying or Trying a Hull, all Sal  farked. 7. 

Theſe are the uſual Alldnarices for 'Lee-way, 

and by which we ſhall Work the following Ex. 
amples: Nevertheleſs in Practioe Lee-· way muſt 
make more Lee-way than others 87 with the ſame 
Sail ſet, Ge :1-33 
And "reſpett | alſo muſt be had to the fnoothre 
of the Water, or to the Sea's running high; a 
then the Allowatice for Lee-way being r of hop 


and adjuſted by ſetting the Ship's Wake 8 the 
am- 


2 O0> 


iii! SS. RY WG. WT WW 


Allowances for Lee. ay 2:73 


Compaſs, or Quadrant of a Circle, which is uſually 5 
(or ought to be) placed on each Rail of the Ship's 
for that purpoſe. | 
To allow for the Lee-way, Starboard Tacks 
2. board, allow the ents”; to the Left-hand of 
your Courſe by the Compaſs, but Larboard Tacks 
a- board towards the Right. | 
Therefore with Weſt Variation and Starboard 
Tacks a-board, the Sum of the Variation and Lee- 
way, is the Allowance to the Left-hand, to make 
your Courſe good from the Point the Ship lies up 
to by the Stem; but with Weſt Variation, and 
Larboard Tacks aboard : If the Variation is great- 
er than the Lee-way, the Diff. muſt be count- 
ed to the Left-hand of your Courſe ; if leſs, to the 
Right; if equal, you make your Courſe good by 
the Compaſs. : | | 
, Explication. THIN er 
1. If the Ship be upon a Wind, with her Star- 
board Tacks a-board, and Stem W. S. W. the 
Wind at N. W. 1 Point W.. Variation and Top- 
fails ſet. x Point Lee-way is allowed in this Caſe; 
her Conrſe made good is S. W. but with her Star- 
board Tacks a-board, ſhe would make her Courſe _ 
ood, at N. N. E. becauſe her Lee-way and the 
Y ariation are equal : For the Variation being one 
Point W. the Ship lying up N. N. E. her Courſe 
allowing the Variation, is N. by E. but allowing 
1 Point Lee- way from the Wind brings it again to 
N. N. E. All which plainly appears, if you lay the 
Chard of the Compaſs (foregoing) before you. 

2. If the Wind blow hard and cauſe one Top- 
fail to be handed or taken in, the Variation ſtill 
1 Point Weſt, Starboard Tacks a- board, the Wind 
at N. W. Ship Capes, or lies up W. S. W. then 


allowing 2 Points Lee-way, her Courſe is S. W. 
58. e wi hr Sad Tacks f. E w 


U 2 | 3 
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3. If it blow ſo hard that both Topfails are 
taken in, and the Sea run high, and you allow ; 
Points Lee-way ; then in the Caſe above, her 
Courſe with her Starboard Tacks a-board, is 8.8. 
W. and with her Larboard Tacks N. E. 

4. If the ah: eating urled, and ſhe try under 
a Main-ſfail and Mizen, you allow 4 Points Lee. 
way, then in the Caſe ee her Courſe will be 


with her ö 
Starboard FS. by W. 
Larboard Tack AN. E. by E. 
F. If ſhe try under a Main-fail only, and you 
allow 5 Points Lee-way, then in the Caſe above, 
her Courſe will be with her 1 


Starboard ⁊ c South. 
Larboard Tacks? E N. E. 


6. But if ſhe try under a Mizen only, and you 
allow 6 Points Lee-way z then in the Caſe a- 
bove her Courſe | ; 


U 


Sean F Tacks is 58 by E 
Larboard E. by N. 


7. If ſhe be a-Hull, with all her Sails furl'd, and 
you allow 7 Points Lee-way, then in the Caſe 


above her Courſe on the 
S'btarboard o 5 8. S. E. 
with Larboar d Tack 18 E aſt, 


* 


all theſe ſeveh Examples. "NT 
8. If the Wind hath blown hard at N. W. and 
made a high Sea, the Ship ſtemming as before, 
W. S. W. but the Wind ſhifting to the South while 
the Sea continues to run high, it taking the Slip 
_ . | on 


That is, with allowing 1 Point Weſt Variation in 


* 


PN vw ca. 


* hs 
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on the Lee-Bow, abates the Lee-way. Theſe 
Directions, with a little Practice, and conſidera- 
tion of the Ship's Trim, Sail aboard, ſtreſs of 
Wind, and growth of the Sea, will ſo ſtrengthen 
our young Navigator's Judgment (for whoſe ſake 
J have taken this Pains) that he'll ſeldom fail of 
making a true allowance. | | 

We ſhall proceed now to ſome particular Ex- 
amples im working a Day's Log, the Ship being 
upon a Wind. | 


hes, a 


h (or Saturday) March gth 1723. 
HK.JF| C W Occurrences. 
1 7: W. S. W.] N. W. Variat. 4 Point W. 
2 5 12 Mod. {and Fair. | 
3 [6 [1 IW. N. W.] This 24 Hours the 
4 6 2 | moſt part freſh Gales 
5 16 |—jS. S. W. {Weſt. land Rain, with vari- 
6 b | E able Winds. | 
7 i5 [4 [Freſh. Gales. 7 
5 2 8. W. S. w. Courſe S. 120: 15 W. 
5 1 Rain. Diſt. 108. 
105 — Southing 105m. 
115 — Weſting 23m. 
1243 8. S. E. S. W. Lat. pr. Dl. 4401 N. 
1 4 E Fair. Mer. 335 W. 
2 14 |} | | e Long. 32". W. 
3 14 [2 Tackt. 8. by W. Long. in 135: 40 W. 
45 IW. by 8. 35 | The Lizard bears 
5 5 1x | Ne. 43* 318* © | 
65 3 1 Diſt, 162 Leagues. 
7 2 8. S. W. 8. E. ä 
8 1 | | | 
9 15 12 | 
105 [—| 80. E 
1115 | S 
1215 I Reeft I Lopſails. _ 


. . 0% 
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In this Day's Sailing, the Ship hath had her 
Starboard Tacks a-board, from 12 at Noon, till , 
in the Morning, the Topſails being ſet, I alloy 
1 Point Lee-way, and 4 Point Weſt Variation, is 
x Point 4 I muſt allow to the Left-hand of the 
Log Courſes during that Time: So that the Cour. 
ſes corretted according to the former Direction, 
are (with the Dift. failed on each, viz. S. W.! 
W. 10”. 8. S. W. 4 W. 1zm. S. 4 W. 18 . 8 by 
by E. 4 E. 15m. S. E. by S. 4 E. 18. Then at 2 in 
the, Morning the Ship tack d to the Weſtward; 
therefore having her Larboard Tacks on Board 
till Noon, the variation + Point Weſt abates the 
Lee-way to 4 Point, which I allow to the Right- 
hand of the Log. Courſes ; which makes them 
(When corrected) W. by 84 W. 18”. S. S. W. z. 
W. 21”, 8. W. 160. Theſe Courſes and Diſt. 
being collected in Order, and the Traverſe worked 
as before taught, will give the Southing 105", 
Weſting 23”. Courſe S. 12%: 15 W. Diſt. 1085. 


TAR M. P. 
Lat. Yeſterday per Obſervat. 45: 46! | 3095 
* Lat. 85. ſub. —— — 1:45 | 


| 


oe rr 


Lat. per Acco: to Day — 44 : o1 | 2947 
Meridional x Lat.. — 148 


Meridional Dif. Yeſterday —— 312 W. 
Weſting made to Day — —— 23 


Meridional Diſt. to Day 335 
As x Lat.. Dep.:: Mer. x Lat. to the * 
Long. ———— 32/ W. 


W 
Long. in Yeſterday Add — 13 : 08 W. 


— 


— * 


Long in to Day — 13 40 W 


Temains 


hears from the Ship No 43 432: 
Which Day's Work enter in 
ee 
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From Lat. Lizard 49: 56 ſubt. Lat. in 44*; 9 I, 
| the x of Lat. 52550 c 355 miles i 


1 Merid. Diſt :: R. EC. 432%: 48%. 
2a Got R Mer. Dit. Diſt. 


487 Miles. 


Leagues So that the Lizard 


: 18*E*, Diſt. 162 Lg. 


Nur a 96-Book ac- 


ME 


— . 


Gr Sunday) March roth, 1723. 


| 


oe 0” WY". "0" EP 


— — 


ow 
82 — 


FETTE 


o a Þ ww tÞH 


— 


. 


by W. E r | 


— {Handed F. 2 


1 


8. S. W. S. E. 


. 
8 W. by . 


. a 


- Handed M. TopC | 


Occurrences. 
Variation P* . W. 
This 24 Hours 


hard Gales of 
\Wind& thick has 
zy Weather, and a 


great a from the 
S. E. Board. 


Cour. S. 5 2:20 W. 
Diſt., 57”. 


| 431 257 N 
E 


Long. 62%: W. 
Long. in 14 4 


| Welt. 


1 5 N. 44“. 408“ E 
Diſt. 181 E 
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In this Day's Motion, the Ship hath had on 
Board her Earboard Tacks. ' The firſt Hour her L 
Topſails being ſet, but cloſe reeft and a great 
TL allow 14 Point Lee way, and Variation as (above) 
2 Point Weſt, which abates the Lee-way to 1 
Point: So that the firſt Courſe corrected is S. S. W., 
Diſt. 5”. but ſeeing at 2 a Clock the Fore- Top- 
fail was taken in, I allow on the aboveſaid (Log 
Courſe 2 Points Lee-way, which makes the Courſe 
good with the Variation, S. S.. W. 4 W. and 
the Diſt. by the Log till 8 a Clock, is 10. 
The next Courſe is S. S. W-which with the ſame 
allowance corretted, is S. W. by S. 2 W. and the 
run from 8 to 10 a Clock is about 5 Miles; then 
at 10 a Clock the Main- Topſail was taken in, and 
the Ship under her 3 Courſes, viz. Fore-Sail, Main- 
Sail, and Mizen ; therefore J allow 3 Points Lee - way 
on the ſaid S8. S. W. Courſe, which with the abate- 
ment of : Point W* Variation makes the Courſe 
corrected 8. W. = W. and the Diſt. run from 10 
till 2 in the Morning is 11 Miles. 

The next Courſe is 8. W. by S. which by the 
aboveſaid allowance makes it good at S. W. 
by S. 3 W. and the run from 2 a Clock till 8 is 
ee 4 
The next Courſe by the Log is 8. W. which 
with the aboveſaid allowance corrected is W. S. 

W.; W. and the run from 8 in the Morning till 
Noon is 14 Miles. | 
So that the ſeveral Courſes (with the Diſtances) 
corrected or made good are, viz. 
S8. S. W. 3 W. 17 Miles. S. W. by S. W. 5 Miles; 
S. W. 3 W. 11 Miles; S. W. by W. 2 W. 13 
Miles; W. S. W. 3 W. 14 


Which Traverſe being wrought, you'll find 
the Southing 36 Miles; Weſting 45 Miles; 
Courſe S*. 51%; 20 W. Diſt. 57 Miles. 


7 « 
„ 


Lat. 


F. 5 


o fe SL I” 
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Lat: Yeſterday —— 44” 0% 20% 
x Lat. Sub. — __ : 36 


Lat. to Day per Account | N 25 5 —2897 


Meridional „Lat. — — 350 


Merid. Diſt. Veſterday 335 W. 


Welting this 24 Hours — 45 add 


— ͤů— * äñfä— . 


0 Merid. Diſt. to Day — 38 W. 


As x Lat. „Den :: Mead + of 


Lat.. x Long. 62". or 1*:02/ W. 


Long. in Yeſterday, Add 13: 40 W. | 


Longit. in to Day 14: 42 W. 


Lat. Lizard 49: 56'— Lat. in 43* :.25* | 
is equal to x Lat. 60: 317 or 391 Miles. 


As & Lats -- Dep.: R. Tang, Courſe. 


33 — 3801. 45 44 08, 


As S. C. „R :: Dep. Diſt. — 
— 8.44: 9 8 90⁰ ws 1 1 or 181. Legs. 


So that the Lizard bears No. 44: o8! Eaſt. 
Diſt. 18 1 Leagues. 


All which Day's Work place in your Ao og 


as before. 


: | 3 March 


| "0 4 
* * , a 
i * 
C4 


it but 2 
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. 


* es thigh 


| » March 11th 1723. 

H KE C vl W. | Occurre acer. 
1 fs up Fore fail © Variation. p U 
—8. by W. S. E. by E. 

Try un der M. S. | Hard Storms 0 
and [Mizen Wind, anc! thick ha. 
| 5S. by E. E. by S. zy Weat her, with 
reeft & Ballaſt. ſome Rairi, and aye. 

— Mi ae ry great :and holloy 
Try unſder a grown Sc:a, all this 


5 [Mainſal 24 How:s 
8. 8. E. E. | { | 
) Rain. Courſe 8. 24:34 M. 
55 main] Sail. | Diſt. 3 8 Miles. 
| Try | 8 a Southing 35 Miles. 
Mizen Weſtingz 16 Miles. 
#%: N | | Lat. p. C.42%50%N, 
04 - | Mer. Liſt. 3 90 W 
E. S. E. N. E. „ Long. 22m W. 
| oe our|Mizen to | Long. in 156: o W. 
| Pi | | Do. N. 422: 50 E. 
Try a Hul. Dil. 194 Leagues 


i . . 


In this Day's Motion, the firſt Hour the Ship 


— 


— — 


was under her Courſes, I allow 3 Points Lec- 


way; but the Variation z Point Weſt, being coun- 
ter (to = contrary to the Lee-way, it makes 

oints 2: therefore the Courſe corretted 
is S. W. by S. 1 W. Diſt. 4 Miles; then at 1 hauls 
up the Fore-fail, and laid a Try under the Main- 


fail and Mizen, till 8 a Clock, for which I allow! 


Mile an Hour for Drift, which is 7 Miles; and 
ah ha a 


re 


lowing 4 Points Lee-way, and the. Variation as 
1s before, for the 2 Courſes S. by W. and S. by E. 
it makes them S. W. 4 W. in 4 Ho. is 4, Miles; 
ind 8. S. W. W. in 3 Hours more 3 Miles. 
Then at 8 a Clock hauld up the Mizen, and lay 
Try under the Main- ſail only till 12, for which 
Lallow 1 3 Mile Drift an Hour, makes 6 Miles 
Drift; and the Courſes S. by E. and 8, 8. E. 
corrected, with Variation and Lee-way allowe 


(vize 3 P. leſs 5 P**=4g2) is 8. W. by S8. 1 W. 


* 


from 8 to 9 a Clock 1 Mile; and S. S. W. 2 W. 
in 3 Hours, 3 Miles; then at 12 hauld up the 
Main- ſail, and ſet the Mizen only till 8 in the 
Moming, for which I allow 2 Miles an Hour 
Drift, and 6 Points Lee-way, with the Variation, 
as above, makes the Courſes laid up S. S. E. to be 
8. W. by S. 2 W. from 12 to; a Clock 10 Miles; 
and the E. S. E. Courſe to beS. E. in 3 Hours 
Drift more, 6 Miles, — Then at 8 in the Morn- 
ing the Storm and Tempeſt being fo violent as 


S 


to ſplit the Mizen (Sail) to Pieces, we lay a 


Try a Hull, (or under the bare Poles as the Sea 
Phraſe is) till 12 at Noon; for which I allow 24 
Miles Drift, an Hour, and the Lee-way 7 Points, 


and the Variation as above makes the E. S. E. 


Courſe corrected, with 6 Points, S. W. and the 

Drift on it in 4 Hours, 10 Miles. | 
So that the ſeveral Courſes corrected by Judg- 

ment, with their Diſtances, are, viz. 


Theſe 8 Courſes may be reduced to 5, by put- 
ting the ſeveral Diſtances on the ſame Courſes to- 
gether ; for the firſt, fourth, and 6th Courſes r 
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the ſame, and the Diſtances added , togeth; 
1. and 10 make S. W. by S. 1 W. 15 Miles. 
Ibe third and 5th Courſes are the fame; a 
the Diſtances put together are S. S. W. + 5 Miles 

The ſecond, ſeventh and eighth Courſes ax, 
. 4. S. 4 E. 6m. S. 1 W. 10m. 
Which Traverſe wrought makes the Southing zy. 
Weſting 16”. Courſe S. 24* : 34' W. Diſt. 33, 
Mil | NM. P. 


| es s 
2 Lat. Yeſterday, 43%: 25! —n 2897 


e Lat. ſubt. 1 
Lat. per Account 42 : 50 — 2849 
Merid. » Lat. 48 


| Merid Diſt. Yeſterday, — — 380" W 
' Weſting to Day, Add ——— 16 


Merid. Diſt. to day 


Lat. . x Long. 
Long. in Yeſterday add 14: 42 W. 


As * Lat. 50 Dep. 1 Merid. * FI. 


Long. in to day, — — 15 2 04 W. 


Lat. Lizard 490: 56-42: 500 = 7: 06! 
Or 426 Miles the whole Southing, or x Lat. from 
the Lizard. | 

As x Lat. . Dep.: . R · L. Courſe S. 425: 5 W. 
As S. C... R. Mer. Diſt .. Diſtb. 194 Lgs. 
Therefore the Lizard bears from the Ship North 
42: 50 E. Diſtance 194 Leagues. Then this 
24 Hours Work enter alſo in your Log-Book, and 

you've done. | 


1 8 «4 — 


& March 
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- March 12. 1723- 8 every DH. 7 


f ki EF] C | W. | Otturrences. 
F on fail 8. 3. S. W. N. E Varia. Point W. 
13 | Freſh |Gales. | This 24 hours the 
HH I. Ebb. N. firſt and middl 
. 
1 EF ſet ſore-Topfail. 
22 
Ki 4 N. E. | and Fair at * 
125 I Set [Main-fail.| 12 at Noon, bent 
86 | x |S. b. W. N. E. by E. a new Mixen, 
6 8 3 Set M. |Top-ſail. | boce away. | 
8 9 ——| Mod. and Fair. © Z.Di.39* 5080 
olg 2 8.b. W. Weſt. O Pes. 0: 28 NF. 
129 | 4 ſſet Miz. RAE 
| L9.06. 48624 No, 


Courſe 8. = 50 w. Diſt. 181 Miles. 
Southing Th — Wefang 40 Miles. .* 223 
Lat. per Da. 3 90: 547. N. ©" 
Merid. Diſt. LES > 446 Miles. W -- 
Long. correct 16%: 10! Welt. 

Do. No. 389 E. Diſt. 242 Lgs. 


— 


In this Day's Sail the Ship hath gone with a | 


quarter (or fair) Wind, and a great Sea from the 
N. E. board following the Ship, and therefore we 
ſhall allow x Mile in 10 more of the Diſt. for the 
Sea heaving home the Log; and becauſe the Log 


was heav'd but once in two Hours; double the | 


Diſt. run on each Courſe: 

Then to correct the Courſes, with allowance 
of + Point Weſt, Variation (as above) only 
toward the Left. The firſt Courſe correfted is 
S. byW. W and Diſt. 43 Knots ; doubled, taking 


in the double of 28 Fathom, viz. 56, or 8. Knots, | 
es 
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makes 94 Miles, to which I add 9 Miles more 
for heaving back the Log, makes 103 Miles 
the VIE: pe Oe Courſe till 8 in the 

orning. ame being allow'd in the © 
two Courſes, makes them 8. 5 W. 56m Sn 
W. 22", bus Bu l gives the South. 
ing 176”, Weſting 40 Miles, Courſe S. 1 20: 40 
W. Diſt, 181 Miles. : 5 4 
Lat. yeſterday —— 42“: 50 — Mer. Parts 

hing Subt, — 2: 56 2176. 2849 


| A 
, 


| Merd. Dift. yeſterday — — — 3962, W. I 
| Merd. Diſt. per Account —— — 436 W. E 
As x. Lat. Depr. :: Merd. *. Lat. 2 

c : O » 
; 00 5 0 W. 
Long. in yeſterday add. 


— 15 : o W. 
Long. per Account —— —— 15 : 57 M. 


But ſeeing, by a good Obſervation, to Day 
I find the Ship in Lat. 40%: 24“ N. whereas by 
my Account of Dead-Reckoning, I am in the 
Lat. of 39%: 54/. So that my Reckoning hath 
out- run, or is a Head of the Ship 30 Miles; 
ſo that I may ſuppoſe there hath been ſome 
current, or that I have not exactly computed 
the Courſe and Diſt. by the Log, but rather 
mall conclude, that for two or three Days laſt 
paſt, we have had a great Sea, from the Ea- 
ſtern, and S. E. board, which hath ſet the Ship 
more to the N W. than per Judgment, therefore, 

| im. 


. HFS 


inf uting the Error to the Diſt. becauſe my” 


ox thing is more than the Weſting, ſince laſt 
Day of Correction, March 8. where my Mes 
rid ian Þiſt. Was 312". W. and to Day is 436, 
thi; Difference is 1240. the Dead-Reckoning 


De pr. then. 
Lat. March 8. was per Ob. 45% 46 
Lat. per Account to Day. 39: 54 


Dd. reckoning x, Lat. " 


. 8 
25 rr * Ds. Feo Day. % 24 — 2654 


eee 


Error in Lat. 3om. and in M. * Lat. ag? 39 


Merid. . Lat. between the obſerv'd and reck- 
oning Lat. is 39m. . : 1 LEN 8 
Then the Proportion is; 


As Dd. reckoning x. Lat. 35 2. 

Is to Dd. reckoning Depr. e 
So is Correction in Lat. "LESS. 
To Correction in Depr. e 
And as Correction in 1 30m. 

Is to correction in Deer. 10. 

80 is Merd. x. Lat. 3090 . 

To Correction in Long. 13 
Merd. Diſt. per Account 436 W. 
Correct ion in Depr. Add. 10 W. 
Merd. Diſt. corrected | 446 W. 


— . 
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Long. in per Acdount e 5 2 37 
Correction in Lang. add. 65 55 


A— 


2 —— 


Long. corretted 1 e eee 


7— — 


Lat. of the Lizard 4 De 
Lat. per Obſervat. to Day 40 24 N. 


93 "$4 RO 
x. Lat. Se. /, from the Lizard. $72 Miles, 


As x. Lat. - "I 22 Þt; * "ps 

2m 446m — 45. — 23 
T 8. 1 : Dit. 8 CE 
— S. go. — 726 or 242 Leagues. dt Ne 
Lizard bears. 

N. 382 E. diſtant from the Ship 242 Leagues 
which "with the corrected Merd. Dift. and Long, 
Se. I place in my Log-Book; as you fe. 
Thus I think I have ſufficiently ſhewn our 
young Mariner how to work a Day's 
when the Ship is by, or Large, ( 18, With 
a foul or file Wind) and in all Weathers, and 
the Method of making Allowances for Variz V 
tion of the Compaſs, Currents, Leeway, Driſt, te 
Growth of Sea, and other known Impediments; WM 
and alſo given him demonſtrative Rules and prac- Wl b. 
tical Examples, for ratnal Corrections, when he 
finds an Error in his Reckoning, Sc. with other 
experienced Rules and Methods, which hitherto 
hath been wanting in Authors, and the Gene- 
zality of Teachers of Navigation. I ſhall draw 
to a Concluſion of this Part; ſuppoſing, if the 
Learner underſtands what is here laid down, twill 
be as uſefull to him as if T had inſerted Pos ] 
thought to have done) an actual Run, from the 
Lizard to Lisbon, Madera, 8c. which would both 
have augmented the Book and its 755 I the 

| eets 


* 
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heets having N. — 2 — my deſigned 
revity, - eavou to make every thing, 
A * 54 the Theoey and Practice of this no- 
ble and uſeſul Art) as plain, perſpicuous, and 
ntelligible as poſſible, to the moſt indifferent or 
neaneſt Capacity. : 

I would further here inform our young Ar- 
tiſt, that its both uſual, and alſo uſeful, when 
you fail from England far to the South-weſt⸗ 
ward, as for Inſtance; to Barbadoes, in the Weſt- 
Indies, to ſteer ſomething to the Southward of 
your direct Courſe, becauſe iſt; you will ſooner 
have the Advantage of a Trade, (or-fair) Wind, 
and 24, bring your Ship in a Parallel, or Faſt 
and Weſt Courſe to the Iſland bound to; and 
ſo by keeping your Ship, as nearly in that Pa- 
rallel, as you can by your Obſervation , (or 
Dead-Reckoning ) that you may more certainly 
hit, or fall in with the Iſland. FP 

And in coming from the S. Weſtward towards 
England: As for Inſtance, from the aboveſaid Iſl- 
and, you ſail, to the Northward of your direct 
Courſe, that you may ſooner get into a variable 
Wind's way, and ſo make the beſt Advantage 
to gain your Port in the ſhorteſt Time; always 
diligently and ſtrictly looking out for the Land, 
before you approach too near it by your reck- 


122 III 


=, 


1 


RS e _ 0 


* 


oning. 

* if at any Day at Noon (when your 
Day's Run is work'd) you would know how 
Madera, or ſuch a head Land you draw near or 
are bound to, bears from the Ship, you have 
always given the Lat. and Long. your Ship is 
n, and the Lat. and Long. of the ſaid Place 
(found in the Tables of Lat. and Long. or Cha 
to find the Courſe and Diſt. by the firſt Caſe of 
Mercator's or mid. Lat. Sailing 095 


wo 
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288 Practical Navigation. 
5 Or if you would find the Point in the A. 
cator's Chart, that repreſents the Ships Place; 
or to find the Bearings and Diſt. from the Ship 
to ſuch or 3 or Place, you may 
find. the fame, by the Directions of the uſe a 
Mercator's Chart, . — Mercator s Sailing, Page 
$5, and 96. foregoing. 1 

5. The preceeding Log- Book may indiffe. 
rently ſerve both for Log-Book and Journal, 
together, aggordung - to the «dia, or Merchant. 
Ships Form, — but we ſhall thew how a ſour- 

is kept, We rol to the Form of the ao 

ay. — In which Method the foreſaid 
Book is to repreſent the Waſte-Book in As 
' Cqunts but the Journal is to_ repreſent the 
Lol er, or Fair-Book, and ought to be a Po- 

ook, rul d and titled as here under the leſt 

Sas of each Folio, for the Day of the Month, 
Week, Winds, Courſe, Diſt. Lat. — and Bear- 
ings, and Diſt. of head Lands, Sc. The right 
Side of each Folio is to contain the Winds and 
Weather, and all remarkable Occurrences, that 
happens in the whole Voyage. In the firſt Page 
of your Jou rnal, write the Title thereof thus; 


4 Journal of a Voyage (by God's Aſſiſtance) in his 
Majeſties Ship, C. Captain A. B. Commander. 


From the Lizard . : 56' N. W. to the 

Lat. 320: 170 be 

Iſland Madera in > Loop. 1 1: 22 W. 
The Courſe from the Lizard is go. 2% : og! W. 
Dift. in that Rhomb. 397 Leagues 
* 5 5 or Weſting 9: a = 

— — — T7 ; ol 

Gnnicting March 5. 723. | 1 
2 Bu 


Of the Form of a Sta Fournal. 289 
But if in a Merchant-Ship, leave out the two 
Words his Majeſties ; and write in their room, 
in the good Ship, C. & 4 . | Ley 

Then every Day at Noon transfer or. paſt the 


8 Days Work into the Journal, in manner follow- 
ing, which is a Journal of eight Days, as taken 

from the foregoing Log-Book. — 
— p . MN, ' | £ . 
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La Merid. Diſt. and 
. IN ** — 4 = 8 e 7 and » oy rar 
fag Compal we Noon. 
13 


| 


- on = 
— —— SS ins s + 5 4 
— — — — — > — * — — 
— — - — — 
- — P - — 
** —— »„— 
9 0 
*” 
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— 


— Dont — 


1 E 13 Weſt, || £4; 

= HOFF 
n 
=” NE. | Merid.Dift. 

Nö E. S. 31:12 25 7m. W. | 

* 7 back ro W. 103147%:20N|[119 : 32 Do. 
Js NEbE. Ne. 35 245 B 
Fl | Diſt. x ooLs. 


Remark: 


e 


Remarkable Occurrences, on board his 


Majeſties Ship C. from the Li- 
zard towards Madera. 


——_—_— = 


——_— 


— 


March 5. 1723. | 
HIS 24 Hours the firſt and middle Part, 
freſh Gailes, cloſe Weather, and ſometimes 
Rain, the latter part moderate and fair. Yeſterday at 
6, P. M. the Lizard Point bore N. N. W. Diſt. 
about 5 Leagues, from which I take my De- 
parture bound to Madera, in company with three 
more Merchant Ships at 8 A. M. ſtowed our An- 
chors and hoiſted in our Long- Boat. u Diſt. 

Lat. Long. Qc. e - 


"Mad 6. 1 


This 2 24 Hours freſh Gailes of Wind and fair 


Weather, —_ a great Sea from the eaſtern Board. 
This A. M. obſerv'd by an Amplitude at Sun riſing 
and found the Variation, about x 1*. ik 


— — —— 
; v4 F DS 


March 7. 

This 2 4 5 ORE: cloſe Weather with 85 Rain, 
freſh Gailes of Wind and Variable, ſometime 
calm. A great Sea from the N. E. Board made 
Trial of the Current, and found it to ſt E. N. 
E. 1 3 Mile an Hour. | 


X ; W. 
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WN [Find Cones —4 Lat. T Long. alend. B | 
ES A 0 1 
l 15. om | laſt ſeen. Nen 
ö | * 83 N * | EN | 8 — —＋ 
r | (Merid. Dit) WY der 
N. E. öN. 8 40.1 zw. | 12. W. 
4 | N, E. Ward 4 ; | PI — | | N N 5 
1 ö . a 
218 | = i 104] Obſ. 13:08 W. . 522K 6 
eib ens ig er | | 4 
[ | 15 1 gel g 1 Diſt. 3 $6: 
| 1b RD 1 5 Leagues. 1 
1214. nnd * 6 | _ 
I ASS; 4 5 1 / | s 


35 $7305 4 (LALLY 1144 * | >}. 4 4 
3 W. Li 4 | d. 
U 9 to W. ü 44 20 W. o N. Tok 18 B. — 
01 BAK) . bid. 162 Lys, 
3 3 ne ref... | A 
1 | 5 3 tl 
8 5 E. 5. E. 115 Merid. Diſt, It 
© J 4 = 2 W. 
10 ö. Z. |S. 519 20 [4 g* 22811 2 0 I 
W. 7 i 4*4 IN. 44 266 . 
| Dif. . 
"2 
F | Js E. . E. © © IMerd Diſt. 
to N 395m. W. 
E. | . D'. bears 
51nd | , IN. 420: 5o' B. 
5 N. E. |S. apf 1 75 1 194 Lg. 
s Fe 7 3 «1 Bf r 


| | | {Merid, Ditt. * 
NE. |S. 120: 50˙ 18 | Obſ. 160: 00 De N. 33d 
& (12 N. E. UE. W. 40: aW. Diſt. 242 Lgs, 
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— fi 1017 JC rrit 7 FR 
RP 4 To 
\ Ip, + LCD EL a2 KS \Þ 30 — — 4 


* Lv 


— 
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i Occurrences o on py Ads the C01 March 8. 


5 


This 24 Hours moderate Gailes and fair We- 


4 f 4 & M. ſpoke with a Bei „alley, 
that came from Leghorn, bound for Lunabn. 
good Obſervation. to Day, I finda: Help 
to if Southward - 25 "Miles, with reſpect to the 
South-Weſtern Sea; ſo that my Merid. n 
Long A is, as per Cones: 2. 


FP 4 p — WF IIS 4 — — C 4 y 2 1 
FL TT” — Ce Cat 
| Mar | it 
8 ” 9 * * 
SA ><; 989 K 


This 24 Hours the moſt Sod freſh Giles, 


70 Rain, with. variable wel 


od ae — TOW.” WT X - = 1 85 


— T— 


5 C41] March $63 8 £5751 org 

This: 24 Hours hard Gailes of Wind, and 
thick bakry: Weather, and a great Sea from 'thes. 
E. Board at 2 P. M. handed Fore- Topſail; at 
10 Do. handed Main- Topfail, and at 10 A. M 
reeft een | 


J Hen March 11. 1 9 291600 For 

"This 24 Hours hard Storms of Wind, and thick 
hazy Weather, with a very hallow grown Sea 
from the 8. E. Board, at 1 P. M. up Forefail; 
try under Mainſail and Mizen, at 6 Ds. reeſt and 
ballaſt the Mizon, try under a Mainſail; at 12 
at Night, up Mainfail, try under. a Mizen; at 
6 A. M. ſplit the Mizen to pieces, try a Hull. 


March 12. 
This 24 Hours freſh Gailes and fair Weather, 


at + pt. 12 at Noon bent a Mizen, bore away 


and made Sail, , ſteering our proper Courſe. 


R 4 For 


< * y | « | 
2.94 Of working a. Day's Log 
For the Sake of the Curious, I have invented 


* 2 . 


an Inftrument hereunder which I call the Naz. 
tical Medal: Or, Navigators Pocket-Piece, By 
which you may (without any Burthen to the Me. 
-mory) work a Day's Work by the Pen, and Square. 


Root, as we have ſhew'd in Method 3 of Plain. 
. Sailing. This Pocket-Piece is eaſily underftood,far 
.on one Side you have the Natural Sines, or given 


Numbers to every Point, and + Point of the Comp. 
ſtanding to the Right-hand of the ſaid Points or 
'Quarters z together with brief Rules for working 
PI. Sailing and Mid. Lat. And on the other Side 
vou have, (for more exactneſs) the given Numbers 
or Sines, to every Degree of the Quadrant. Thele 
circular Pieces may be cut out, and paſted on each 


ſide a round, ſmooth, and thin Piece of Wood, 


and then are fit for (and will take up but little 


more Room than a Crown Piece in) the Pocket. 
The Uſ whereof altho' we have already ſhem 


in Meth. 3 Plain-Sailing ; yet for the Learner's 
Benefit, ſhall work by it the firſt Day's Log fore- 
going, ao! oft Uo 
| Example. 


| The Courſes there (corretted) with their Dir 


ſtances, are, viz I. 


2 8. E. by S. 15”. 8. W. by W. 799. 8. W. en 


| 5 : I | . 6775 1 
That BE Points whoſe Numbers 5 710 


the P 1ece are, 


3 : 707. 
Then, 
5 : | P. | 
As Be ” Diſt. t : 8. C. 3 * Dept. 
M. m. gh 


1000 15m 555—8,325. 


aw 
0 | 3 
Aan 


As 


T - 
"4 A : 
3 7 1 
A 1 


A 


Fs 49 TE: nk 88 


, 
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R Diſt: 8. C. G. 5 * * 


1000 x5 —_— een 

As Dit. :: S. C5. Dep: 
N | 8 

= 1000o—79 — 831 4 


As R . Diſt.: e ne 


100079 pe "OP 845 
— As R · Diſt.: 8. C. 4 . Dep: 


— 1000 15 707 1056. 


m. 

Ind 10,6 is alſo the x Lat. becauſe the Courſe 
4 Points. | 

Now the ſeveral x Latitudes, or Southings 
25" 5 43,95 and 10,6; added together, makes 
he Total x Lat.or Southing, to be 67 Miles. And 
he Sum of the Weſtings, or Departures, 65,7" 


g, or Departure, 8.3 25, remains 68 Miles the 
eſting or Departure made; both of which ex- 
ly agree with what before was found by the 
| raverſe Table, 


x Lat. 67 X 67 = 4489 Sy" „ Lat. 
Depaart. 68 X 68 '= 4624 Sq*. Depart. 


From Z. Sqr. /* 9113 (= 95 Diſt. 

The Dift* 95 more 3 the greater Side the 

Depart. 34 is = 129 the Z. 

| Leſs Side. Giv. Nr. 

As Z. 129. 67 xLat. 5: 86. 44% 2, the Angle 
oppoſite 


nd 10, 6m is 76. 3m; from which ſubtract the Eaſt- 


= that fide of the Bet the whole Degrees are 
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e to the leſſer Side; Hs being the 
Wo the Comp. of the Courſe: Therefore 15 


90⁰ : oof, take : 30's remains 45% 30 
Courſe Soüth- 55 - th 


Lizard + 61 

ws E244 $33 48 EM 
Courſe Saw. 2888 1 
Z= 38 a „ 


L LT, as : 2 Mid. Lat. 
Sub, from 90: 00 


* 507=48%: 491 


„*** 8 


Remains 40 328 8 c. Nad * 
but we ſhall take it for 41% Whoſe Natural Sine 


) is ce o, Which becauſe the N atural Sine is 
four Figures, the Radius muſt be 10000. There- 


fore ſa 

As SE. Mad. Lat. Dep.:: R. Lag. 
i N = 6560 = e pedonrgz; 65%, 
| Or nearly 194% . ar e £ a4), W. which 

added to 5 23 4 17 the You of the 7 jzard, 

makes o Welt, the Long 7 
80 that the Cuts 5 is 8. 3 
Diſt. 95". Southing 67m. Wein e 
Lat. in 48 49 N. Metid: Diſt. 

* Long. 104® W. Long, in o/: TR 

And the MS bears Ne. 45: 88 Eaſt. 

Diſt. 95m. or 32 Leagues very near; agreeing 
with the Travetfe-Tables, E ogarithms, or Gun- 
zer's Scale, and almoſt as expeditiouſly performed, 
by thoſe "that can readily multiply and divide, 
and extract the Square Root, (which extraction 
may be taught and learn'd in half an Hour, by 
any Perſon that underſtands 1 And as 
ſor the Proportions in working the Traverſe of 
the FR: s Work, the firſt Number in the Pro- 
portions 


by the Nuntical Medal. 297 


Lat. portions you ſee (is Radius) 1,000 (or 1,0000) ; 
12 therefore you've nothing to do but multiply 
the 


the ſecond and third Numbers together, and cut 
af from the Product three Figures, or four, (as 
many as there are Cyphers in the firſt N amber) 
and the Remainder to the Left-hand is the Miles 
of the Departure, or & Lat. and thoſe to the 
Righthand ſo cut off are the Decimal Parts 
of a Mile. So in finding the x Long. 8 
need only annex four Cyphers © the Right-hand 

of the Neond Number in the Proportion, and di- 
nde it by the firſt Number, the Quotient exhibits 
the Miles, and the Remainder ' the Decimal Parts 
L of a Mile for the x Long. 

7 Secondly, We ſhall alſo work that uſeful Caſe 
in Navigation, where there is given the x Long. 
- ads. Lat. to find the Coutle, Diſt. and Dep. 


97 


5 Example, 3 I 
k What's the | Courts, Dit. and Weng fan the 
] Lizard to Madera. i VAL 
; chere 
1 * O's 1 6 Ne. FOE 2 W. 
3 
85 1 fa 2 
Madera L 12 57 N. 1 22 W 
| #2. = : 39 or 10599. N my 
7 8 13 | 7 60 12 
& M*Lak. 3 886 * Ts 719 Miles. 


90: O0 
S.C.M*. Lat. 48 : 34. For which 1 ſhall | 


take 49% whoſe Natural Sine on the 
Piece i 18, 7547. | | 
I- Then, 
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1: Then, as Caſe 3d. of Plain Sailing: 


As B: :: x Long, :: S. C. Mid. Lat. !; Dey. 
—10000 719", — 7547 —— 542,62 
= Or nar 543 Mikes fs 


2: As the 6th Caſe of Plain Sailing. | 


** Lat. 1059 N 1059 = 1121481 897. « Lat; 
Dep. 543 K 543 = 294829 Sq". Dep. 
bs 8 
S8 Sq / 1416310 (10. Or 
397 Leagues. 
Diſt. 1190 ++ & Lat: 529 = 1719 the Z. 
As 1719 . 543 : 86.. 2: o, i. e. the 
Courſe is S. 27: 09. W. Diſt. 397 Lgs. 
Dep. Meridional Diſt. or Weſting, 111 Leagues, 


exactly agreeing with the Logarithmetick Solution 
thereof, as you may prove. 


Vote, To bring out the odd Minutes of the 
Angle for the Courſe in the laſt Proportion, mul- 
tiply the laſt Remainder after Divifion by 60, 
(the Minutes of a Degree) and divide that Pro- 
duc by the ſamè Diviſor, the Quote gives the 
Minutes required. „ 

Thus may the curious Learner work a Day's 
Log, or keep a Sea Journal by any, or all the other 
Methods by the Pen, that we have ſhewn in Plain 
Sailing, and made reference to in Mercator”s Sailing, 
which I leave to the Induſtry, and Improvement 
of our young Student. AD LF, 


o — 


And 
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And thus having finiſhed what T hope may (if 
auh ſtudied in the | Theory „ and — 4 = 
plied in the Practice) bring the diligent Learner 
to be a compleat Artift in this famous Art of 
Navigation, which has for its Hand-maids or At- 
cadants, no leſs than Three out of Seven; nay, 
| might have faid, all the Mathematical Liberal 
Sciences ; I ſhall here conclude in allufion to a Circle 
and Triangle, the moſt excellent of all Geometrical 
Figures, and the Principal Figures alſo in Navi- 
WE tion and Aſtronomy: I ſay in alluſion to the Cir- 
ce, the Emblem of Eternity, and the Triangle 
of the Tri-une Deity, the Trinity in Unity and 
r Unity in Trinity, who created the Heavens, 
Farth, Sea, and all Things therein of Nothing, 

in Number, Weight, and Meaſure. Sets 
To whom be all the Glory, and Honour, and 
Adoration, in Sæcula Sæculorum. Amen. ; 


wo 


The end of the PRACTICAL 
NAVIGATION, 
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FN, Thou Urania, thou that ww haſt brought 
Qu Ship to Harbour ſafe, and tichly fraught, 
%% AL OL Us his bluſtring Gales did ſend, - 
And foaming Billaws high the Skies did rend. 
The bluſtring Storms, and Thunder loud did roar, 
Aud Darkneſs grim oppreſs'd out. Souls all ver, 
So. that we could not view the Stars, nor Sky, 
Nor Sun, nor Moon, nay Earth could not eſpy : 
Zet by thy Art, ſuch Safety we did find © 
Tho roughly t6{s'd by raging Seas and Wind; 
As at the laſs a Harbour ſafe did gain. 
Rejefting Fears, we quite caſt off aum Pain. 
ben Seas are calm, and Minds more ſerene be, 
Then we again will put our Ship to Sea. 
That when refreſb d, we farther may deſcry 
And ſearch into this AR T and MYSTERY, 
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E RR AT A. EE 
CPROEME, Page 5, line 33. for 1697, read 1897. p. xiii, I. 16, for 
South, r. North. and in the fame, I. 18. for North, r. South. 
Body of the Book, p. 29, I. 32. r. No. 6. p. 29. 1. 1. dele three. p. 38, 
I. 25 & 30, r. Difference. p. 40, 1. 16 & 1g, r. Difference. p. 48, J. 16, r- 
4. p. 49. I. 13, r. N 56, I. 30 & 31, r. Diſtance. p, 57, 1. 1. r. Diffe- 
rence. ibid. I. 18, r. Diſtance. ibid. I. 24, r. Diſtance. p. 33, I. 3 & 29, 
r. Diſtance. ibid. p. I. 14, put Dep. 55.6. p. 59, l. 17, r. No.7. p. 6, 
J. 5, r. Diſtance, ibid. 1. 12, r. Diſtance and Difference of Latitude. p. 61, 
I. I. I. 1 & q, r. Diſtance. ibid. I. 19, r. No; 16. p. 63, running Title, f. 
Method 4th. p. 64. 1. 4, r. Number 8. ibid. J. 17, r. the Square Root of 
the Difference of the Squares, of the Diſtance and Departure. p. 66,1. 27, 
for 2 x. 3+ p. 70. I. 7, for & x, quote, p. 2. L 15, r. 59,4. p. 74, 1.17, 
for Treatiſe, r. Section. p. 76, J. 22, ace r. Caſe.” p. gg, 1. 3, are r. both. ib. 
I. 29. r. 114. p. 99, l. 13, 1. Difference, ib. I. 22, r. Compaſſes. p. 114, I. 24, 
1. x. Longit. p. 1 33, 1.21. T. with, p. 144, I. 21, for S. r. 1. p. 161, l. 34, for 
Log. to, r. Log. the muſt, p. 163, I. 30, r. Windward for. p. 168, l. 6, 3, 
4 7. 3 + Points. ibid. FA. r. F. A. G. ibid. I. 7, 780, r. 480 ibid. 1. 293 
67 (7: 28, r. 6“: 25). p. 109, I, 5, r. Diſtance. p. 172, 1. 12, r. Dil- 
tance, p. 173, J. 7. r. Sign. ibid. r. Diſtance, p. 175, l. 13, r. Aſcenſio- 
nal. p. 190, l. 1 for If che, r. If in the p. 195, 1. 4 and to, r. and added to. 
p. 201, J. 15, for 109, r. 1000. p. 203, l. 18, tor 9th, r. 19th. p. 206. 


I. 35, for Long, r. Log. 
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Nemo Sine Crimine Vai 


T End (zentle Reader) what has aged amis; 
And then it matters not whoſe Fault it is: 

The Printer ſins, I fin much like the reſt, 
And all Men fin fince Adam firſt tranſereſsd : 
let here our Comfort is, tho both offend, © 
We to our Faults can quickly put AN EN p. 
Tranſareſſor<like, Ive td the Preſs been hurl a, 
From thence ſent forth to a Cenſorious World, 
BOUND 70 ) good Behaviour ; and to pray 
For a kind Paſſage, that all Envy ma 
Be quiet, and no crack-brain'd Sceptick grudge ; 
Let Art examine, then let Candor judge. 
Let what's well done (Reader) oblige your View, - 
Aud let good Nature pardon Errors too; 
Me err by Cuſtom from ol Adam's 
Hill Heirs unto that meritarious Fat ⁊? 
Then let each gen rous Soul afford this — 
cent our Faults, for theſe admit 10 FINIS. 
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Log. of the Cube Root requir'd. | 
Ex. What is the Cube Root of 12 5m 


POSTSCRIPT. 
1. Multiplication by Logarithms. 
Rale. ADD the Log. of the Numbers together, the I 

A is the Log. of the Product. NY _ P | 
- Examp. Multiply 14 by 11. 
Logarithm of 14. is | 1.146128 
Logarithm of 11 isk'—vẽ' ö „7 1641353 CA 
Logarithm of 154 the Product is 2.189521 
f i | A eh 
2. Diviſion by Logarithins. 
Rule. Subtra& the Logar. of the-Diviſor from the Lo. 
gar. of the Dividend, the Remainder is the Logar. of Pi 
the Quotient. X | E 
Ex. Divide Log. of 125 — 2.096910 8 £170 
125 by 5. Log. of 5. —— 9 ubt. 
Log. of the Quote, 25 — 1.397940 
3. Rule of Three, or Proportion by Logarithms. 
- Rule. Add the Logs. of the 2d. and 3d. Numbers toge- 
ther, and from that Sum ſubtract the Log. of the firſt 
Numb. the Remaind. is the Log. of the 4th. Nr. required, 


Ex. If a Ship fails 79 Miles in 24 Hours, how long 
will ſhe be ſailing 129 Miles? Anf. 39h. 


yon ee 
585 — 1.380211 


129m. — 2.110589 N. B. This Rule of the 

„ | Logs. holds good in all the 
3.490800 | Proportions made in Navi- 
tion, Aſtronomy, &c. 


Log. 39h 1.593173 
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4. Square Root extracted by Logarithms. 
Rule % the Log. of the Square Number is the Log. of 
its Square Root. 
Examp. What's the Square Root of 12 1 Miles? 
Log of 12 ES — 2.082787 
Log of 11. Square Root j = 1.041392 
5. Cube Root extracted Logarithms. 
Rule. 3 of the Log. of the Cube Numb. given, is the 


Log.— 12 5m. 2.026910 2 
Log.—5. 1 — © 658575 the Cube Root requir'd. 
0 3 9 o : 


Soli DEO Gloria. 


e2) 
in n k bt "on daz pen > &1 3 in 
| DG T it 1 * %. 1 L i | —_— 
honinical Laren, Os of 


4 W Prime, Bpact, Moveable F caſts, and 
 _ ne 16 Ten. 


13 


ho s ce 2 
Cycle. * po » 
4 81 E 
_ 2 


5 


um 5 


* 
* = = 2 
w—Y . S% 
Mt | 4 - f % 
FI = Y Ab. 1 _ . + 
* 
» * — 
4 * 


— 


* . * 
* * 
— — — ——ͤ— 
- 


_ 


_— 


edt Do > "a 
0 0 GNI A wo 
, "Va — . i — 


— 


9 
— —— * 
— -— — - 
p r — * — — 3 2 — * * — 3 a — _ 2 
— 0 —— — — Let) =... * ? - p - — wag” au "hg cos, -4 — E — 8 4 — p oo * 
— N — o a — r — * 
2 P 4 CM * _ Pal = — - S * — 1 3 
* — S > Tx . bo q 2 * * — * 5 4 a. Pe 4 
9 3 * 2 ar « v4” * 4 2 py <7 q = =. ay _ N "4 2 Y þ 4 N 24 
. C 0 — 
- © . — * — 8 — A 
— _—_— — 4 3 _ * « — — — A — —— — = = — 
. —— Y r SS — — — — * 


. 
* * 
A 
2 ”* 1 5 2 l 
— — 2 <a —— 
— Ly 8 % py a 2 
1 D — e 
. 2 - 
— . —¹ ü ̃ Q! w!! 
— ——— — — - 9 


— — 


= 
* 


? 


OF 
ECLIPSES of the Subd end Moon for 16 Nan; 


Am 7s \ 


1. I Eclipſed April 275 "Ide" t. 4 Febr. 24. Inviſible. 


40 


ſible. I. O March 10. Inviſibl r 
2. © OY May 11. Viſible,|3. 3 . — Jul 28. Vid. 5 
| and Fr 
3 '> Ec ph: 21, Vie er eee 

21 : Ae Tr + ee V 
5 5 Eaipſ. LD Tavi- & Nees | 
ſible. EY? + i an, 4058 Ml, 
8 23 I. © Eat Jan. 7. Yak ME 
5 2 =. C I ” ns 22 ble, | 
33 1725. A | 
: 1 a 18. arif. . 
l 2 1 . ( 
EAN 4 + 
15 Fund 8. Ville | 


. 5450 23. Invidble 
76 4. nb 


be 


* fovidble 


une 11. 4 ible 
vent Ai 


Anno 1728 G1 | , | Sn? Vi- 

ry Kehr Vit jo Diete . Ke Ne er 
4.3, g. 8. Inviſible. | * Yo e 
78 725 — 23 Taviñble. JOE A rei 
Ecligf. Feb. 28. Aaviſible." Wii © err! 
1 —— „ iN n 

ECLIP- 


tx 


S A 


Ez ? 
» SOLIPSHAS the Sen end Moor for 16 ner 


» 194 X U au vd * 22 — Nettel „ 4.5 


0 0 e 


mn 


and 
, 0 Ecljpſed| 0546 
ble. 
eli ſed 1 
{ N l 


o 
4 
* 


7Invi- 


8 inf. pus 4 Yiſible 


„ Die, % 


le, 2 e 
127 5 21 oy 11 wy alt 

ſe diet. Mu. 27, Inviſible; | 

ſl EE Þ 11, 2 8. 5 iſtble 


Tee ; la- 


—— 


* 1421 


I npt Mor. 1, b IT; 2 ns 
1 ba pſ. Mar. 15, Vifible bier, 
e and Total; i 0 get! Mev] 
„ + © Eclipf. Mer. 30, Inviſib. . Fro:  oier wind! 
4 Eclipſ Aug. 25, Invi ble | 1 FL 
3 7 Eclipf. Sepremb, 8, ifi- „ | J. 
dle and Total. ZF 
g e ee = N N | 
4 ; . iin 1 | : 3 
" . ”£ 1 £ 
— A 2 „re MN. 2. 


cad"; - - 

—_— Ro 

- T 
a 
; 


— - R ” = 
r = ” = £4 6 
— —— . — * 5 _ a. 
A OS mY A 
CC REGRET 
Eo 
* 5 
4 


"of 


CY: 


Nara. 21 Table of the Moon's Shintng, Difteict flew, 
and ber Motion fer every Day and Hour of ber Age, © 


1 ': en 
* 


=o t 21 + 


56 


new» = 


3 
v4.0.0 09A 


RI 


SS - 
* 


— 
* 


Ne. 3. 4 Fant» Sewing t Moon's Changing: for 8. Tears. 
» |_ Jen. | Febr. | Mar. || April. Þ* if, Fly. | Aupu "Te CL Fer; NovembDecemb.| 
{___|Þ._R 1D” Hb HD. 9: ] 1% © JD | 
— — — — — . e — — — — 
15 Ami A3 Im. 10 5 2 . IM on. 9 a6. wim T An. 
Amt. 10mf8.12 a £0 ban ie 5: 734-0 


TH . 8 14.11 
— 


Fi 5 


DS . AF 


15 111.12 


ih. 1\h. 
[ 1.3 ET 


» 2 


S l — Pies and ſets . riſing. 
| 2 — a 
- FEI Ingrea ech a 1 
bs, & lit nip ter 8 AH 


—: u. 4: 


. — 
; 5 ke : (Wide iſe a bt 


e very 1 ur N 
our jog - - TRI BREEME wat. 


— — 


— 


-+ 


in the ame ign and Degree "to — a 


24 7 and, be aue, by tl bb 
et * is-Oppok © ther n: Sts . che 
Moon may be poſit eo. 8 Sar 


the hk and Moog 2b Py cler 
A 


- 
* t 
Þ | 
# i * 
—ͤ —U— b OO P—_—_ 1 5 
—— ae... Ai. 


* len it's New ooh, he Sun why 85 5 
en 


, LY 


. rad. s. Eat. 


7 * $ A. 7 : * we | g 
731 1 Tr. 05 8 4 we; 


4 Tante 0 the 5 which 
EEE = f 


j Wm}. 


6 1 * * 7 , — ; 
* * w Tz MM; »% * iy 


— „ » 


* 2 2 f 9 
. FS | 8 - & 3 1 kJ wy — 


fond. Fed " North. | ihe.” | Point D.MIELMY.) 


Py F = ©. 0 3 4 


Nite, each Porn of Ig to be) 
'reckoned North- * FI to che South, 
and South-Weſterl ip th e 1 N Point 
* by E. S. by E. S. by W. II 
Divide 3600. by 32. 14 94 che adte|1 
* 4. each Point of 950 


NT ITY P. s. w. 


Z. b. N. © b. S. 
ih 


E. b. ES. E. b. E. 


Divide 110. -15® by 155. (a= I hour) th 
Quote is oh. m. in Time for eac 
Point vw 

E.b.N. E. b. s. In W. b. s. 


2 - o : : * , 
. * 7 2 — FR * <4# 6 — - 2 * a 
\ n „ p * ; 
$4%: y det » | 
u a... _ 1 W * . 4 , 
. 7 Faſt. ""_ pon * a 
— _ 7 de. 4 * 4 þ. — p <3 - 
. . 
s 9 » © 1 | % „ & © #+* * 
* 
* 
5 
. . 
1 % 
4 by | 
#7 2, % 


7 . F. . Fo 2 » N.|N.E.6 £18 6 
$I . L.. Ireen N. 


g — | Dever R.] Quecenb. | Plymonth 3 Berwick, Ie 
Go 

; HY Hoch [ran — 2 [Os Dar 

Sed month}: . 

JC. o wi Icli R is — ö 


eee 
3 = | 2 C. . 
> 17-55 14 * 

*. . 39 . 39 6. 9 


9. 2718. 27 
116. 14217. 
/* © 1 48111. 117 3 18. 318. 
48] 12/21 4.65. 36 1151 10.51 . 


= 
[To ww als 
\S wall £4 l 
A 
— 
[* 
+ 


* 

— . 12 11.39 
c 9. 24. 17 12.27 
EE — 
1 17 #4'3+ .$3 Wo” ” 
. 83. 1 2 $I 
ja I. 3. 39 
Q 5.7771 4+ 27 
* 6. 45 . 

5 47+ (33 6. 3 
E - 8.41 185 6. 51. 
561814 369. 9 7: 39 
S 2724 9.57 8. 27 
<|- 19.45 5 215 
147 711.33 10. 3 
' £122 =" $1 32423 12.51 


g 1. 9 
1. 37 
2. go, 


1. 03. 3-33 2. 312.334 
4. 17 2. 511. 215. 6 
5. 3.3912. 97 54 
| $- 1 6. 41 


LACLE 


9ꝙ＋ . — 
* 


nd i E F. NINE. Ef 
: * S. S.. 


— Att 


— 


* ä 
11 . 


— 


* 

' 
* 
U 

. 


$4. 4a ae 


umbers. 


' 


- 
* * 
* 
| 
% * F \ 
. 
- 
* 
* 
* — * 
= 


: | 
* 
* 1 | 
Er 7 
— 1 : 
7 
% 
* * 
9 | | 
= C 
i 
— : — 
4 f 
— ; : 
* 0 hy 4 
44 ; 8 
1 a P 
-s ©cs | 
” + #4 | 
** : 
„ . * " | ; ; | | 
8 7 A 
: ++ a5 * 
- . * 2 | : 
CY , | 
4 8 * PY 
4 
1 5 
- . 6 
- 
| : | 80 
: * 
K A 
| £4 
wy 


. — 


— 


4 2 of Logarithms. 


— 
* 
2 — 
hy ” 


7 "A | N Logrrith. | | N. Leger, 
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4 779596 
2903 317 
2.781037 
12.781955 
4.788473 
14.713189 
5 2783904 


612 2.785771 


FS, ible of - Logarithmi; 


| IN. ari 

DN Logerich. In: —— th. 
— 60 647 [2. 810904 1 833100 7 

1 2.747460 1648 [2.811575 | 1682 | 2. 833784 
1.798164 — $i. les 5 
2 + jor 1 65 2.812913] 1684 | 2.835056 

2 e 651 1.812781 "685 2:335691 
2 — 88 1652 2.814248 636 2.336324 
£7416 6532.314913 687 | 2.836957 
e 65 2815578 688 2.837588 

ö 4 5.793092 655 2.816241] 6892.838219 
ag ety — 2.816904 690 2.828849 
TID 6572 817565 691 | 2.839478 
2.754488 4 6582.818226 692 | 2.840106 

125 —ů | * 2.818885 693 2.840733 
2735585 159 £21088) [6992000 

Ya 661 2. 820201 695 2.841985 

| 0271 2:797268 | 865 | — 77 878 856 2447605 

27 (4.22, | 563 2.321514 | [897 2.343233 

4 09 | — 2.822168 698 2.843853 

Ja 45525 665 2.822822] 6992.844477 
. — 2.822474  [700| 2.845098 
2.8007 17 . 224126 — 1 0 
NING £68 2.824776 702 2.84633) 
8 669] 2.825426 [703 | 2.346955 
2.802774 9] 2. 2440 

670 2.826075 704 4 

2.803457 16791 2.826722 705 2.84 189 

N 2.826723 703 

628 bed 672 2.827369 706 1 
N 6 4.828015 7072.849419 
boon] * 2.828659 7082.850033 
— | Ps 2.329304 709 2 
2 2.829242 710 2.83127 
I 2259 555 2. 8305 89 771 2.85 1869 
2.808211 77 12. an 

| 86 678|2.831229 79 
We | 6792.832869 7132. 37385 

SEN Ed 
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A Table of Logarithms. 
Logarith. | N. Logarith. N. | Lo arith, 
2.554306 749 2.874482 783 12.893762 
2.854913 7502.875061 7841 2.994316 
2.855519 7512.875639 7852.894869 
12.856124 75212876218 7862.895423 
2.356729] 282875795] 2872-825975 
2.857332 7542.877371 788] 2.896 526 
2.857935] 7552.877947 789 2.897077 
2.859537] 7562 878522 790 2.897627 
2.859138] 7572.879096 7911 2.898176 
2.559739] | 758[2.879669| 2922.828725 
2.860338 | 759] 2.880242 793] 2.599273 | 
2 860937 760|2.880814| | 794] 2.899821 
2.861534] 767/2887385 1795] 2 900367 
2.862131 762] 2.881955 796] 2.900913 | 
2.862728] | 763 2.882525 797] 2.901458 
2.563323] 7642.883093] 798] 2.902003 | 
2.863917] | 765] 2.883661] | 799] 2.902547 
2.864511 766 2.884229 800] 2.903090 
2.865104 | 7671 2.884795 $01] 2.903633 
2.865696 7682.885361 | $02 2.904174 
a 2.866287 769 | 2.885926 |. 803 2.9047 16 
2.566878] 770 2.886491] 804 Fe 
2.867467 7712.887544 805 2.905796 
2.868056 7722.887617 806 2.906335 
2.868643 7232.888172 807 2 906874 | 
2.869232 | 774 2.888741 _ ]808[ 2.907411 
2.8698 180 7752.885302 | 809] 2.907949 | 
2.870404, 776 2.889862 810 2.908485 
2.870989] 77% 2.890421 811] 2.909026 
2.871573 778 2.890979 812] 2.909556], 
2.872156 7792.891337] |$13] 2:910090Þ 
2.872739 [780 2.892095 814 2.910624 
boy jt wa [781 + 892651 | 815 [2.912256 
2.873902 — 2.893207 8162.911690 


—ů —— — 
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"Þ Fable of Ligarithis 
| N. Tha N 1 4 N. | Logarith, | 
* N — ; 
$17\ 2.912222 | 851 2.929929 | | 385 2.946943 
$18 | 2.912753] |$52 2-930439 | 886 [2.947434 | 
$19 | 2.913284] - | 853 [2.930949] [8872947924 
$20| 2.913314 | 854 2.931458 888 2.948413 
$21|2.914343} 8332.931956] | | $89 2.948902 
— . — —— — — 
822 2.914872 F $56 2.9324 4 890 | 2.949390 
8232.915399 |$57[2.932981] 8912.940878 
8242.915927 355 2.933487 (8922.950363 
8252.916434] 8392.933993] 8932.950831 
826 2.916980] 850 | 2.934498 | $94 2.951338] 
1827 | 2.917506]. (861 2.933003 8952.951825 
823 | 2.918555] 8622.935307 (8962.952300 
829 | 2.918030 863 4.93611 897 2.952792 
830 2.919078] 864 2.936514] 8982.933276 
831| 2.919678] [B65] 2:937016| 3899 2211710 
832 | 2.920123| 8660 2.937518. $00 | 2.954243 
833 | 2.920645| | 867] 2.938019] 9012.954723 
834 | 2.921166 $68 2.938519] 902 2.955207 
B35 | 2.921686| 8694.939919] 903 2.955688 
836 a. 2.922.206. | 870 2.939510 24 2.956168 
537 2.9 2.922725 8711 2.940018 905 2.956649 
838 2.522244 872.94 6 96.957128 
839 2.923762 8732.941014 9972.957607 
840 2.924276 8741 2.941511 9082.958086 
[841 2.924717 875 | 2.942004 | [999 2.958564 
842 2-925 18 1876 2.942 508 1910 2.959041 
843292582 8772.942999] [911 |2:959518 
B44 | 2:-926342] |878|2.943495| | 912 (2.959995 
845 | 2-926857 8792.943989] | 913 | 2:960471 
225 2.92737 | | 280 24 | 914 22555 
B47] 2. 527883 8812.944976] | 915 | 2.961401 
843 | 2.928396} 8822.945468 | 916 | 2.961895 
$49 | 2.928908 | 8832.945961 | 917 (2.962369 
$50 2.949419 1884 2.946352 1918 296284 ö 
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47, alle . Tithe. 


D 7 7 2 | Logarith. 5 | Logarith. 
2.963345] |953- 2.979693 7 | 2:994317 
$012:993788|  :| 9541] 2-979548 |. 2.994736 
228 7% 88 995196 
922. 2904731, 1956] 2.98045 2.995633 
923 | 2- 555 * 297] 2.980912 | 2.9960 
5 75255 7 „ i;, 56775 
9252.966142] 352.5818190 2.996949 
5262.966611 1960 2.982271 2.997386 
12.967099] [ 9612.982723 2.997823 
22248 8522.883127 2.998259 
(929122680161 9632583646 2.998695 
730 29684834 9642.984000 2.999133, 
[5312968949 | | 965 12.984 527 |2-999565 | 
932 | 2.969416. 966 | 2.984.977 3-000000 
12969 847 967 2.985 426 | Too 
442.7 4% | 968] 2.98587 5 |  3-090868 | 
24970842] 19691 2.986324 | 4 001301 
2.971276] 9702.986772 3.001734 
2:971739 | 971 . N qty 
2.972203} |972|2:987666 | 3-002 598 
| 2.972666 973 2.988173 3.00 3029 
2973128 974 2.988559 9 3.003460 
| | 2.99 3589 975 | 2-989005 3 003891 
a. 99740 976] 2.989449 3.004321 
2.974512 977 2.989895 3. 9.1. 
42974972] 9782.990339 3.005 3.005 tho 
2.975432 979 | 2.990783 3. 0 5609 
2.975891 980 2.991226 3.006038 
2.976349 9812.991669 3.006466 
2.976808 982 2.992111 3.006894 
2.977266 983 | 2.992554 3.007221 
2.977244 | 984 | 2.992995 | 3.007748 
2.978181} | 985 | 2.993436 3.008174 
2.978637 986 | 2.993877 3.003600} 
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20 (N*%.7.) 4 TasLs of Natural and Logarithmei, 
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Sines and Tangents. 


8.241921 
8.543083 
8.719395 


8.844643 


8.94195 1 


9,02162 

9.089143 
9.147802 
9.199712 
9.246318 


Log. Tang. 


Log. Secant 


10,200068 
. 0.000269 
I 9.000602 
10.001068 
10.001 6 ] 6 
es 
10.002386 
I 0.003249 
I 0.09424 
Io. oo 5 380 
10.006648 


9.327474 


9.396771 
9428052 


9.536971 
9 561065 


9.584177 
9.606406 
9.627851 
9.648583 
9.668672 


9.688 181 
9 707165 


9.725674 
9 743752 


B. N.Sine|N. Tang. II. 
1 1745 1746 
2 2499] 3492 
3 $234| 5241 
4 6976| 6993 
| F| 8716 8749 
— 
610453] 10510 
712187 12278 
8 13917| 14054 
9,15643] 15838 
19. 7365 17633 
111908 1019438 
1220791021256 
1322495 23087 
1424192 24933 
15 25882 26795 9.412996 
16 27564] 28675 9.440338 
11129237] 39573] 9.465935 
118030902 32492 940990 
19132557] 34433, [9-512641 
293420236397 9.5 34051 
— — — 
213583738386 9.554329] 
221374511 49493] 9.57375 
231399731 42447] 9591878 
24142674] 44523] [9.609313 
25422620 46631] 9.625948 
264383748773 9641842 
22145399] 50953 9.657016 
2846947531710 9.671609 
29484815543 9685571 
7 $7735} 2.828220 


9.288652 


9.363364 


— — — --oo— 


10,0080; 
I0,009 796 
10.011276 
10. oi 3096 
r0.015056 


_— _— —— 


9.457496/10,0171 58 
9.485339 
9.511796 


10 019404 
10.02 1794 
Io 024330 
10.027014 
10.029848 
10.032834 
10.035974 
10.039270 
I 0-042724 


— .: — — 
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10.046340] 
10.050119 
10.054065 
10.058181 


9 761439 


10.062469 


ti, 4 TanLE of Natural and Logaritmetic Sines, e. 21 


1 b Nine Tang Log. dine Log. Tang. Log. decant 
154] 60086 9.711839 9.77877 310. 06693 
62992] 62487] 9.724209 9.795789[10.07157 
1 4 64941] 9.761080 9.8 1251710. 07640 
8 67451] 9.747561] 9828987110 081 42 
6 700221] [9.758591 9:84522610:086635 
72654] 9.769218 9.861261|10.09204 
75355] 9.779463] 9-877114[10:09765 1 
7812 9.789342 9-892809110.103468 
80978] 9.798871 e 
| 83910] 6.8806) 9.923873010.11574 
8692 816942 9.939163ʃU10.12222 
90040] 9.825510 9.954437 tn 
3252] 8337830 9:56965 5110. 135872 
69466 9656 841771] 9.9848 3700. 143066 
$[707 11110000 849485 n 15 
6719341103553 10.015 16210. 158229 
773135197237 10.030344 0.166217 
"7H 111061 0.455620 174489 
9754711115037 I9,060836|10.183057 
(90/76604|119175 10 076186]10.191932 
51 7715112349 [10.09163 10.201128 
27880112799 10. 107190010. 210658 
73098641 3270 10. 12288510. 2205 37 
74809021 37638 10.138739 10 230781 
81915642875 0.15477 30% 241409 
56 82904 148256 110.1710120. 252438 
$7183867|1 53986] 9.92359 10.187482 10.263891 
5808480 51600331 992842010 204210010. 275790 
3985717166428] 9.933065 dente ae 
6018660 3173205 0. 23856010. 30 1030 
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110 247509 


55 
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74 
55 96593 


| 76197030 
Fs bp 
78p7815] 
7998163 
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— ̃⁊Fw——ↄü—Uö — 


8299027 
133199255 
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295539. 
22445 


1 
1 — DAP SLAS-A/R 


ö 18040 
ö 488073 
4 196261] 9.94988 

3952669 
52355275 


og. Sine; 


9941818 
2.9457 371 


og. Tang 


— Com_——_—_ 


19.247 10.3 57705 


10. 2743. 
1110.29283 


1074645 
0 32 327 


26050 


290421 
307768 
327085 
348741 
373205 


401078 
433148 
470463 
$14455 
— 
631375 
711537 
814435 
951436 
1143005 


1430067 
1908134 
2863625 


$720996 
Infinite. 


S uw 
224604 


5.972985 
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39.998344 
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lo. 975670 


9.978206 
9.980596 


9.982841 
9.984943 


98690 
988723 
5 99940 
-991946, 
9.993351 


— GUY 


4 


9.996750 
9.99761 


9.960730 
nnd 
9.967166 
8 9.970151. 
| 274745 
24552 
172 95106 
7395639 

96126| 


10 351416 
10.372148 


10.393590 


10.415822 


19433934 


10.463026 
10.488224 
10. 514661 
10.542503 


9.994619 
9.997752 


7 


——f 


10 603228 
10.636635 
10.672525 
10.711347 
10. 753681 


— 


10.800287 
10.852197 
10.910856 


10.978379 
11. 05 8048 


9.998940 


9.999735 
if 999933 


10.0 ei e ee 


9999404 


11.755356 
11.280604 


11 456916]: 
11758078 


Infinite. 
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19 4 
44,3445 
10.378155 
10. and Lan 


1 o. 390687 
10.498122 
10.426412 
10.445671 
10.465948 


— — — 


n 


LO 51001 
10. 53406 
10.559662 
10.616325 
[0.647912 
10.682121 
10.719401 
10.760330 


70.9 6c 
10.856445 
10.914105 
[0 980765 
11.059704 


11.156415 
11.281200 


1.457181 
115758145 


| Infinite 
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A Table of fines, Tangents and — 27 


to each Point and Quarter- Point. 
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=Y Ja 


337] 358|| 9.529406 | 9.553548 10.026148 


3831 414 9.582840 


FA 49 | 49) | 5.659 8.655863 | 8.689381 | 19 0005 19 
2 4 981 98 8. 990660 | 8.992750 10,002090 
147 | 1480 9.165454 9 170157 | 10.004703 
. | 195 1991] 9.290236 | 7.97 3 10. 08426 
8 2.43 L 2507 | 9:385697 | | 245 5919 f 190132227 
| 290 | 303] | 9.463032 | 9.482167 10019124 
| 
| 


9-617224 | 10.034385 


Oo | ne 8 . 
= 


42 1 4731 9-631059 | 9.674910 | 10.043832 

2 | ant ._ 53411. 2 eg | 19,054504 | 

z3 | 515] 5991] 9-710997f 9.479628 [10.666631| 
II. 558 6689.744739 9.324893 10.080154 
I 596 | 7421] 9.775070} 9.870265 | 10.095 196 
| 2 |. 634] 20; 9. 802435 | 9.914560 10.111866 
3 671 906 9. 827049 222222. 10.120182 


9.849485 | 10.600000 | 10.1505 13 
741 ht 9.869933 [10.042769 | 10.172951 
9.888133 | 19.085698 10197564 | 

[| 9.964864 | 10.129725 | 109.22493 
; 83x þ x496}}. 9.919846 |10.175107 1.253261 
8381668 9.933469 10.222372 10. 2892144 
8821870 9.945396 10.271891 10.326495 
| 9.956148 [10.325089 | 10.368941 
9.965615 [10.382776 | 11.417160} 
94x | 2795] 9.993852 10.446452 10.4258 | 
2 | 957] 3249] "9.980866 10.517833 10.136968 
14 970 3991 9.986578. 10,601081 | 10. 143031 | | 
VII 581 5xx2f} 9.991574 10.701338 10. 7097644 | 
1 989 6749] 9.995278 | 10.828971 | 10.833693 
2 995 10138 9.997897 11.005955111 008057 | 
3 999 [2020 5] 9.999475 11.308037 11.308562 
VIII rooo In nir. oοοοοðf finite. | Inſinite. 
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A Table of Square Numbers. 
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D. MD. M. Coaſt of Spain. D. M. D. | 


Cape de Gat 
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| Latit. Lon. 
a ö 
Coaſt of France 
and Portugal. | 
Cape de Hague |49.46|2. 06 
Caskets 49.50]2. 32 
Guernſey 49.3602. 40 
Ferſey 49.20]2. 19 
St. Maloes 48.35]t. 5 
Morlaix 48.373. 50 
Uſhant 48.3005. 5 
Breſt - 48.2 24. 24 
Penmark 147-4]4. 15 
Bell Iſie 47.2003. 10 
Nants 47-14|1. 49 
Rochel 46.10[I, 14 
Bourdeaux 44.500. 24 
Bil boa 143.303. © 
Cape Ortegal 44.027. 40 
Cape Coruna 43.280. 20 
Cape Finiſter 43.0610. © 
Porta Port 41.18 9. 2C 
Burlings 39.3910. 15 
Reck of: Lisbon 38.5 4010. 20 
Cape St. Vincent 37.009. 32 
Cape St. Maria 36.5 809. 18 
Cadiz 36.16 7 O0 
C. Trefalgar 36.1006. 30 
Coaſt on the Main 
Continent with- 
in the Straits. | 
Gibralter. 36.1 is. 43 
Malaga 2 50 17 
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Cape Martin 
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> WH ovgona 43.349. 38 
ö Capita 43. 619. 40 
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12 38.2216. 25 
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E Spartel 
Sallee 

C. Cantin 
C. de Geer 
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Jaque Faque 


A Jene 


[Latit. 


C. Se. John, W.end| 


Nor. 


D. M 
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Places Names. No r. 


3 Latit. 


—0ji en ——_—_— 


Weſtern Iſlands. D. M 


Tercera 
St. M ichael 
St. Maries 


— — — 1 


— 


244 
22.3 


28.53 
38. 0 


Nor. Eaſt 
Bare Names. pr Pol 
Guinsy Coaſt. ]D.M.|D.M. 
Cape Corce 4. 4003. 10 
C. Three Points 4. 130. 45 
River Volto 5. 403. 30 
R. Formoſa 7. . 
C. Formoſa 4. 4008. © 
New Callibar 4. 12[10,25 
Old Callibar 3. 1811.32 
R. Camerones 14- 2113 10 
R. de Angra |o. 4913.15 
5 2 | 8 
South 
Latit. | 
4s | 1. 512.20 
Rzver Congo 5. 4511527 
Angola 8. 5115.56 
Cape Negro 16. 8114.46 
C. St. Thomas 43.1% 123 
Secos 28.56115-32 
C' Bona Eſperance 34. 2517.25 
Fo Nor. [Wet 
Weſtern Iſlands.¶ Latit. Lon. 
——- | 
Corvo 40. 5129-35 
Flores 39.4029. 50 
Eyal 38.5 327. 16 
Pico 38.3202 6.31 
St. George 38.5686. 10 
Gratioſa 35.308,15 


37. 022.1 
Canary Iles. 

Porto Sancta . 15. wah 
Madera V. end [3 2.17117.21 cep 
Ferro 28. 018.11 5 
Palma 28.5018. abo 
Gomero 28, $117.24 
Tenariff 28.200164 | 
Canaria 27.56% %% % Cant 
Fortaventura 27.5413 % Coat 
Lancerota ** 2412.5. 
Cape de Verd Iſles. Lag 

1 
F Woſan 
St. Antonio 17.1002 5.20 Ver 
Se. Vincent 16.5525. 10 
St. Lucia 16 4524.58 
St. Nicholas 16.402422 
Le de Sal 17. 0022.13 
Ile May 15. 0022.16 © 
St. Jago 15.203. 10 one 
Brava 14.354 35 WM. Gu 
Fuogo 14.4224. 0 8s, Ro 
Bonaviſta 16. 5121.55 cepe 


Places 
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South Weſt | - Nor. | Eaſt 
el laces Names. N To Places Names. [Lair | Lon. | 
I —— — — 5 —ä— CCC | il 
douthern Illes. D MID M Eaſt India, D.M. D.M. j l 
. Matthews 15 5 55Buſſera 30. of 49. 5 | F 
bw TI. 8. 10,12.53|Surrat 21. 873.23 . 
3. Helena 16. 65. 40|Goa L 5.22] 74-37 [1 
2 — |Calecute 8 2 wa 
Nor. [Eat Cochin 9. 58 76.45 1 
Latit. a C. Comarine 7. 50 78.25 ll. 
Fort St. George 13. 81 $1.42 1 
* t — Dew Point 15.50 — wy 
Viſegapatum 17.400 85. 7 a 
F( * f . 35 11.55 Bombay Iſle 19. 0 73.15 | 1 
n o. . 586 1 3 1 
l 3" 2 ap Bengal 22.27 91.49 q 
C. Negrais 16.23] 93. 0 14 
26 IF Pew Malacca 2. 21|[01,22 1 
45 | ; Cambodia Entrance. 10. 301 0 5. 20 - 1 
zt of rhe MainjSour Siam Entrance IZ. 10001. I ii 
2M Concinenr in theſLatit. Cochin 18.25j103.15 i 
34 Laſt· Indies. | Cantam 23.30JI1 3.20 | ö 
3 Amoy Iſle 24-25j116.55 1 
Lam po 30.100120. 25 i 
l Lagullas 35.3 517.25 Namquin 32.55}120. 5 1 
| Crtentes 23.52135-35 | 1 
lhambique 15. 5149.30] © ES i 
off er de Fugos Io. 04 T. 150 Iſlands in the bi 
10 | Eaſt Indies. 16 
58 Nor: 16 
22 Larir. 8 I 
S) | Madagaſcar, or St. bhi | 
[6 Lawrence South. 144 
1 cape Baſſos 4. 049.50 End 26. 646. 20 {00 
* Wc. Guardafoy 11.50% 2.30|North-End 12. 10050. 10 10 
"Wc Reſulg at. 22.27160.45 Mayetta 13-Icja5. 45 þ 
ae Muca 26. 56157. 10 Mohilla 12.1543. 41 | | 
es Places | i 


* 
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4 7 able of Latitude and Longitude: 


Nor. [Eaſt 
128875 e Lale 1 
Eaſt India Iſlands. D. M. D. M. 
N | 
. Malba 11. 1 5060. 30 
Comero 11.5004 3.44 
Se. Juan de Nova |17 3004 2.35 
Mauritius 20. 555. 5 
Digo 4 0 19.461.335 
Romiras de Caſte- 

"TY 29. $5166.56 
Amſterdam 39-50|74.24 
St. Brandon 16.3 864.30 
Dig gratioſa 8. 42 59. 5 

Quabella 3. 4952.39 
Baſſeſde Chagos 5. 5750.25 
Tas de Digo Rays fo. oz. 5 

Sourhj 
— 
and 6 
792 „ B67 3*.3 
Maldivia © end : 4 76.1 | 
Malique o 3.15 
Saccatra 12.2805 5.3) 
Abdeleur 12.105 4.23 
(Gallo in Zeloan 8 80.45 
50 ILatit 
Ins de Amber . 05 2.30 
Andaman 13. ol 1.25 
Nicobor 12. 
Sumatra the N. N. 
1 5 5. 2893.45 
Ve ins Iſle „ . 


Places Names. South 


Latit. 

Iſles in the Ea 
Indies. 1 D. M. 
Naſſau Iſle 2.” & 
Bexcola 3. 50 
Sumatra the S. E. 5. 42 
End 5. 40 
Engano 8. 20 
\elam 6. 30 
Princes Iſle 5. 47 
Bantam en Java | „ 37 
Batavia 8. 35 
Java Eaſt end |;. 52 
Straits of Sundy 3. 25 
Banca South End |4. 14 
Borneo South Pointy. 5 
157 = 
elebes South End Nor. 
Latit 


Mindano V. Poin 
Borneo N. Point 


5 | 
E North Ends AC 


12 1.30 


118.35 


7. IO112.4, 
8 S. Point 2 301 20. 50 
N. E. Pr. 18.35 ny 
. (WW. Point 119.3009. 6 
"_—_ E. Point 19.5 111.10 
S. Point 22. (119.30 
Formoſa N N. point12 5.3 1120.25 
Piſcadore Tſles 23.30|117.35 
Iſland Chuſan 30.38]120.35 
S. E. Point,39 5135-1 
7 10 85 5. MH boini 9.10 126.3 


Places 


46.50 
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| Nor. Weſt South|W eſt 
aces Names, Sar 3 Places Names. Tais yg 
Ihe Coaſt of A- F . 
nerica in the D. M. D. M 5 1 of Brapile, D. M. D. M 
3 in South-America. ; 
It, Sebaſtian = 42.400129. 55 Buena Ares or R. 
t. Luca 23.25111.56 ver Plata 36.1057. 30 
Corientes 19.401 10. 30 River Grand 31.5 55 1.40 
huapulco 17. 0|[106. 8St. Katherine's Iſle|28. 0147.50 
huatulco 15. 27 [0 1. 3|Cape Frio 23. 1042.56 
utimala 14.2506 Spirito Sandto 19.5 8042. 
mama 8. 56182 18]P. Segura 16.2 240.58 
Ly Bonaventuro 3. 28080 Bay Todus Sanctus I 3. 0140-35 
ls of Gallopego o. O[go IR St. Franciſco 0. 5 5137-46 / 
5 | Cape St. Auguſtine 8. 5/3 5.38 
South Cape Roque 5. 935.52 
[LLatit. Friſtan de Cunha 37. 5115-36 
— | 0. 
Fig, 6.386 50 2 — 
12. 
* 1 0 oaſt on the Main Nor. [Weſt 
Cs 24.40 72 Continent in the Latit. Lon. 
24.20% 480 Wet Indi 
Wan or Fernando 23. 20086 48 N Indies. | 
Midivia j39-35 8x 20 3 
Int Steven 46.5082 360 R Amazones entr. o. 0149. 0 
(ye Victory 52.1583 200 North Cape 2. 5149.55 
(ge Horn 57.58% 55|Surnam 5, 056.55 
EA Eons bh Oroonoque 8. 15159- 5 
Coquibaca 12.30}70.40 
ſhe Coaſt of Bra- Carthagena 10.59/75.50 
zile in South. cots Settlement 8. 58. 
America. | 5 
Magellan, the Eaſt 
Entrance 51.5873 
der Julian 48.400 
(ape Blanco, near 
R. Camarones 72 


8 A Table of Latitude and Longitude. 


Nor. 'Weſt 


Places Names. = Lon. 


Places Names. Lat t]L | Pl; 


n S 
8 
— —ͤ == (| — * — 


The an 4 18 1 
Weſt India lands. P we Bahama Illes. 


| D. MD. Cos 
1 
| . r *. : Banama Iſle 27. 508.58 220 
Trinidada 50. 5 Abbaca, S. Point 25. 30%. 20 Cy 
|  Tobapo -_ 1 17 5 * Harbour Iſland 25. 4076.33 C4 
| Granada 2. 7160. 30 Andr:f. N. Point 25.179. 0 2 
| : Barbadoes © 13 12 59.22 Providence 25. 077.4 Cay 
Se. Lucia 11 3.5259. 17/ Ilathera. S. Point I24.3006.12 Lo 
Martinico 1 4-4$158:2 5] Cat Iſland 24 2517 5.20 Ne 
Dominico 115.3 5558.2 Watling Iſland 24. 7114-50 Ca 
Marigalante [£545 $6.20 Rum. Key 23.4575. 5% Br 
Guardalupa 16.1 559.23 Exuma 23.2556. 7 Ci 
Monſerat 16.40[59-3 5: Crooked: Iſle, N. Pt.[23. 3174+ 9 I 
Antegoa x l 7. 059.300 Atkin's Key. 22. 74.15 75 
Nevis b 7. 60.15] Merapervere 21.5717 4-40 Q 
| St. Chriſt-phers 7.22060. 3 5 Arwood's Keys © 23. 9/3 30 F 
4 Barbuda 17.4359. 25 French Keys 22 4072.35 B 
= St. Bartholomew }'7.54169,45 Mayaguana 22.3 573. 0 0 
§St. Martin's 18. 560,49 Hog ſties 21.1 573.50 p 
| Anguilla 18.13160.55 Hynengo 20.57/73.30 c 
Virgins (1 3:2346 2.22] Cancos Bunk, N T 
. 17.3 882.35 Point 21.50/71.15 ( 
Bieque 8. 06 3.15 Turks Iſland 21.350). 8 F 
St. Thomas 18.3063. 2 2 Abrolho, N. Point |2 1. 4068.40 f 
1 5 2 | - 20, 1517 2.54 Plate Wreck 29: 4.68. 10 ( 
# me re On oh | oaſt of Carolina, ( 
þ ; Joln's _ [18,33]64-20] * inis 1 l 
NA St. Dominica Hi. „land, Penſyl ( 
* . | 5 UA - 
ö 4 ſpanzola 18 15 68. 50 nia, New. Eng Id. 
1 P. Royal Jamaica 1. 31 and New fond: 
Þ# Eaſt end of Cuba 20,2074. 5 1,4 
14 Havana 22. 5008 3.30 
11 Bay Honda 22.3 84.40 Charles Town upon} 


C. St. Antonia fx 1. Jes. 32 Aſchy River 32.4008. 30 


\ | b Places 


50 


es 


3 
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27; - - Mor Welt Geka. : or, [Weſt 
Places Names. Yor, 184 Pla s Names. Tatit T-n. 
Coaſt of  Virgi | Coaſt of Ruaf ꝙ N Ib. N 

nia, &c. Bay and Straits. ' MO” 
— — — — — 
Cape Hateras Cape Walſingham 
Cave Henry Mansfield I 
Cape Charles Cape Funes 
Cape Hinloper Rupert's River 
Long Iſland Albany River 
New TK The Ctbbs 
Cape Cod - [4 45C. Henrietta Maria 
Boſton , 42.3568. 30 Por: Nelſon 
Cape Sable 43.4553. 25 Cape Churchill 
land Sable 44.3059. 5] C. Southampton 
Cape Britain 58.15] Shark Point | 
Quebeck 68.10] Notting ham Iſle 3579. 
Bay of Breſt 55. of N Ann's Foreland |3+3}13: 
Bell Iſland 54-10] Refolation Iſle . | 
Cape St. ohn 52.35 Cape Farewel ö 
pengwin Iſle 93, C 1 
Cape Bonaviſta 42 JD 2 RE es = 
Trinity Bay 52.15 Sea-Coaſts in the Faſt 
Crnception Bay 52, 0 Sound and Bal 8 [Lon. 
St. John Harbour 47.2 051. 25 rick Sea. E. er 
Bay of Bulls | ; 28 
os Kore LY” IE COR 
3 1 
"bros | Maerden J. -5 
Cape Roy Laerwick 58.5419 20 
bed be 0 Chriſtiana co 10/9. 45 
2 Maeſter land 57.5801 1.45 
Coaſt of Hudſon's! Gottenberg 155.33Þt2:25 
Bay and Strait.“ Ei, bs l 56. 12.32 
I copenhagen 55.442.335 
e e rome] Þ Valſteborn 55. 202.55 
Buttons Iſle o, 5166/50} Kalmer Ware e 
Cape Charles 2.3519 5:2 Stockholm 59.2 18.25 


N 2 


Places 


Dee. 
= >. 4 + wa 


. — — 
— . — 
— — 
— — - * — — Z jo — 
> 2 2 2 ** 1 1 * > #3235 So — — 
— —. — - = 
\ — — — — = _—_ 2. 2 — — - , a 
* — — — 1 2 "a. 2 24 r op 9 8 
8 8 4 d — 
- - ” aſp - - — Þ — * oy » « — — * * 
2 LR eto A4 __ . UTE af - — 
8 — 4 = — o — 4 p—_— 
= * — — . —— wt 5 — | _ 
4 . — - 
COS * p 5 


— - 
3 — ̃ —⅛è”łü — * 

- _— > wi 28 wm " 

wr —_ 2 — 2 * 
— — 22 1 4 _— 

I — . y ay 4 — * b 

4a . J — AS 0 8 — 

— a 2 


_—_— — 1 

»— . 5 - 

— 1 _— * 
— 2 1 
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A Table of Latitude and Longitude. 


places Na Nor. Eaſt | 
Foy Names. ¶Latit. Lon | Places Names Nan Eat “ 7 
— N — . Latit Lon. ren 
Sea - Coaſts in the | | L. 
Baltic. OM Ft Coaſt of Norway. .M. 
565 BY | —ſi Plac 
Vy gh | 60.20 | 
Petercburgth |59.25 =_ bent tend | 2x6 
Nerve . 58 3928.14 Arch 3 ] 
Revel * 3 re "oy Bar. A 
Riga  156.50124.50 lex 
Derwinda 57. 20022. 0 | Bab 
caningaberg n Coaſt of the Nor- 1 
Dantzick 54.22 19. © thern Iſles, Nova- a 
Wabryi in Gotland | 57.37 18.30 Zembla, Iceland, | 7" 
-Bornbolm 55-37114-53 and Greenland. ahh 
Straelſound 54.45 13. 0 Fl 4 
Lubeck 54.25[II. 8 0 
Anout 6. Catſnoſe 5 
56.42 r0.58 6 5.43035. 14 H 
Leſou 57. 5110.40 Cape Candenoſe 6 | 
Scaw 5110.40 Fretem B its» Hy by 
* 57.2610. 10 em Dorrough 69.5 5102. 5 Me 
= | Admiralty Iſland 
— mmmrumm 75. 559.0 Naj 
| Bear Iſle 74-35 18. 5 Par 
Sea - Coaſts from Hope Iſle 76.2212. 0 WM fr: 
the Naze of No Lees Foreland 8. 
1 7 EH I; F | 7 3 3-25 Rot 
way to Arch. An- elies Sound 19.1512. 5 WW Ti 
= Os Halcuit Head-land 79. 55 12. 0 der 
BOS] . WE: Point Look out 76. 40 16.25 Ve 
: 4% | 2 5 ro) 1 end) 9. 0110.32 lo 
Naze of Norws : air Forelan 79.18110.50 
Northbergen : As 1 — — 3 22.241725 
Standland 2.10 4 28 tes Fe . mee. 
fronts 64. _ — 8 
Wen, J. 18026. 9 9 1 63.20 14. 5 
Surrey 711. 5 18.40 Sound Rn] „ wif 
North Cape 71.25/22 „ * 66. 22014.15 
Nen 1 . gazat Point 229 11.12 
N 9.3130-K5 Halliford 64.34 24-15 


1 


11 


Fr ˙ 05! Poo SE | 


Ne. 26 
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4 Table of the Latitudes, Bearing and Diſfance, Diffe- 


rence of Longitudes, and Difference of Meridians, 
LONDON, of ſeveral eminent Cities and Towns. 


Points. of 


Places Names. | Bearing.. 
1 Eaſt. 
Amſterdam E. b. N. 
lexandria in ExppiSð. E. b. E. 
Babylon E. S. E. 
calis in France E. b. S. 
Dantzick in Poland E. N. E. 
Dublin in Ireland N. W. b. W. 
Edinburgh in Scott. orth 
Florence 8 
Frank fort Eaſt 
Hamburg h E. N. E. 
Libon in Portugal |S. S. W. 
Mexico b. S. 
Naples S. E. b. E. 
Parks in France 6. S. E. 
Prague in Bohemia. Eaſt 
Rome E. b.-E. 
Tolodo in Spain S. b. W. 
evil in Spain S. b. W. 
Venice E. S. E. 
Fork, North 


from 


Latit. Diff. of Differ. 


N B. M. 

51 100 . 15 E 
152 2140 1914. 45 E 
31 712 12433. 0 E 
34 303 1448. 30 E 
50 570 761. 45 E 
54 221 1619. O E 
53 1210 2807. 0 
55 $1Jo oo. 0 

43 4110 4011. 45 E 
5o 40 3318. 45 E 
53 4110 4210. 30 E 
38 5010 4210. 301 
20 616 49 102. 100 
41 511 315. 45 E 
48 500 92. 15 E 
50 400 3814. 30 E 
41 5110 5273. o E 
39 460 143. 30W 
37 3600 286. 30 
45 1800 5012. 30 E 
54 olo o lo. 0 


To | 


North [Merid.'of Long. 


— 22 
a — * < . 
1 = * „ = = —_— _ 
— — R — 
—— "I —_ - = 
LY 
* — 


{ 

i; 

15 4 

44 

24 
. 
1 
— 2 
| 


\ = 
ant. — — 


_ privd of your Fure- eff or Quadrant.) 
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OANATTELETTERTEFTEIPERY 


To find the Sun's Meridian -Abiteds or Zenith Diftancy) 
(conſequently the Latitude at Sea, with the Sun'; De. 
 clination given) with Two Sticks only, (if you are de. 


AKE Two ſtrait Sticks, of any convenient Length, 
1 8 as OB and CD; ler One, as 

CD, be about 3 the Length 
of the other: Divide OB in. 
to any Number of Equal Parts, 

as ſuppoſe 30 Parts; and each 
of theſe you may again Sub- 


divide into Ten Equal Parts. x 
Divide likewiſe the ; of CD, . 
into any Number of the like n- 


Equal Parts, as ſuppoſe 10; 
then placing the Stick CD, me 
\; | (with a Morrtice or the like, 
in the Middle thereof, to move upon OB at Right An- The 
gles:) And then, if you would find the Sun's Noon Alti- 
rude, a little before 12 at Noon, take the Stick OB, 


and placing it to your Eye, looking to the Centre of the The 


Sun, move the Croſs-Stick CD, nearer or farther from 
your Eve, till you cut the Center of the Sun with the 
upper Parr, D, and the Horizon HO, with the lower 
Parr, C: Then, when the Sun is in the Meridian, admit S 
you have 20 Parts of the Staff from O ro B; and the 
Length of the Croſs- Stick CB or B D, 10 Parts; we 
may then find the Hypo OC = OD, and Angle:COB, 
the Half of the Sun's Altitude; by the ſame Method, as 


Caſe 6th, Method 4. of Plain Sailing, i. e. » 
20 X 20 = 400 and 10 X 10 = 100. : 


VZ qUB +q BC=OC=22.3,and OC 22.3+1OB=32.37Z 

400 + 100 

As OC ++: OB .. BC :: 86 .. Angle COB, i 
32, 3 — 10 — 86 —— 260, 36. which 

Doubled is 539. 12. the Sun's Meridian Altitude * 4 

| | aſth, 


h, 


To find the Sun's greateſt Declination. 


Laſtly, 900. oo — 33. 12. 2 362.38, 8 Zenith Dit. 


103 


ſhe Latitude may be found by the e Rules of 
working, an Obſervation. | | 


— 


— 


No. 18) 7 0 fad h gur 5 great Declination. 


"3-44 


. the Sun's greareſt and leaſt Meridian Altitude, 
on the Longett and Shorteſt Days of the Year ; Half 
de Difference of theſe Altitudes, is the greateſt Declina- * 
ion of the Sun. 


Example. 
SUPPOSE ar London, Anno 1724. 


Dad Je Toe uit, Pe ©' Medi Alicia ere 50 


brd Decemb. 14: 58 
Their Dif is the Diſt. of the Tropicks 47 : 60 


The Half whereof is the Os greateſt Declination 23: 30 


* Three Propofi itions or Theorems in Plain Trig — 
(P. 28. and 29.) demonſtrated. 


_ *FHEOREM or PROP. I. 


IN all Plain Triangles, the Sides are Proportooal to 
de Sines of their Oppoſite Angles, & contr4. | 


conſtruction. 15 F. 
produce the leſſer Side A B. * | 
to E; make A F r to BC, and | "of nd 


le fall the Perpendiculars FE, 
BD, _ the Side AC, pro- 
buc'Lif need be. 


Then will FE be the 4 de r 
the Angle at A, and B D the the Sine of the Angle at C, to 
che 


the __ A, to the Sine of the Angle C. Q RE. D. 


104 Axiom of Plain Trigonometry demonſtrated Ar. 


the Radius BC AF. Now the Triangles ABD, AFE, 
are Similar and Proportional (by Euclid 4. 6. ) Therefore 
as AF BC. AB:: FE. BD, 3. e. So is the Sine of 


ge - ie i #®. LORE 


ET I. 


IN all plain Triangles, as the Sum of any Two Sides 
is to their Difference; ſo is the Tangent of Half the Sum 
of their Oppoſite Angles, to the Tangent of Half their 8 
Difference; or of an Arch which added to the Half Sum 
gives the Greater, or es Hives = Leſſer of the 
Two Angles requir d. 


Cragin, | ence 


In the Triangle ABC; Mia 
make BD = BA, and draw 
the Line AD. 

Let fall the Per endicular 

25 BF, upon the Line AD, 
A” 1 8 which will Biſect A D in F; B. 
43 7 G. alſo draw FE parallel to | 

AC, which will Biſe& DC, Mie ( 

bs Difference of the Two leſſer Sides i in E. 


Demonſtration. . 


The Angle BAF is Half the Sum of the Angles BAC; [ 
and C, and FAG, Half their Difference. Now if A F jen 
be made the Radius of a Circle, BF will be the Tan- 
gent of Half the Sum, and F G of the Half Difference, 1 
Now the Triangle Ms + Is cut er by the 
Lane EE... ::.- | 1 


Therefore BE EC: Ur FG 
Or as — 2 BE. ECA BF. FGJ 2 E. . 


Note, Half the! Difference of any "To Numbers, added 5 
to, and ſubſtracted from their Half Sum, gives che greater WI 1 
and- lefler Number : Ler the Numbers be 12 and 8. of 

| | the 


% 


, : 1 


Now 


"21 we 


|. 


| Axioms- of. Flain T. rigonometry demonſtrated. 105 


et ell # 3 : 5 

bd 12 — 8 1. Z. Gand 10 ＋ 2 2 

| | .4 == 2 1 f 10 — 2 2 8 
oF ——— 9 


ow 12 +8 = 20 
Te Fgrearery, Number ; and conſequently, the Half Diff. 

< lefſer 5 added to, or ſubſtracted from rhe Half 
un of the Angles, gives the greater or leſſer Angle re- 


wird, 


THEOREM II. 


IN all Plain Triangles, as the Baſe (or Longeſt Side) 
o the Sum of the other Two Sides ; ſo is the Diffe- 
exce of thoſe Sides, to the Difference of the Segments 
the Baie, (made by a Perpendicular ler fall from the 
nearer Angle of the ſaid Baſe.) )] 


Conſtruftion. 


In the Triangle 

DBC, with the Ra- 

lus CD, deſcribe 

de Circle DFH. 
Extend, or 

luce B C to F, and 

7 FG, DH, and 


Ler fall the Per- 
ſendicular C A. 


Demonſtration. 


Then is BF= Sum : if 
of the Sides, CD A geo 

ad CB; and HB is = their Difference; alſo GB is 
te Difference between AB and AD; che Segments of 
DB the Baſe: And the Triangles HDB and BFG, 
ae Similar, (or like) becauſe of their Equal Angles, D 
ad F; and the Arch GH being the Double Meaſure 
of them both: Alſo the Angle at B, common to both 
de Triangles, HDB and B& F. Therefore, 


0 pro- 


EE ab ee. tc Wk? aid 
106 Soundings coming into the Channel; + 


kd of the Ground brovght up by | 905 Bearings] © 
the Wr 2 ih. 
* 
Ed Sand — Shell 8 it, 77 N. N. V. 
Black, White, and Red 
Stones with Ouſe, 172 E. b. 
Pepper: Sand, Black and Yellow, 72 E. b. 
Branny Sand, like Ground Wheat, 50 South. 
White Sand, mix d with Shells, 43S. 8. 
Ouſe Sand with Queen-Shells, 58 E. b. 
Ouſe like Möſtard:Seed with bro- | | 
ken Shells, Rn 172!E. b. 
Some Black Sand, \ 460 E. N. E. 
Porky Erdung 180; E-N. E. 
and and Ouſe together, 7 185! NE. b. E 
White and Red Sand mix'd, we] 1. 
Shells, 55 NE. b. E. 
White Sand, with Ouſe and Nits, 100 N. E. b. E. 
Branny Sand, with White and iris 
Red Shells, 64 N. E. b. E. 
Black Sand, 148 N. E. b. E. 
Branny Sand, wich ſome Pieces | | 
of Whells;-''. - 65! N.E.b,E 
Brann Sand, Herring - Bones , r 
ſmall Stoites, 3 sz N. T. 


Proportionably; 3 

As BD. BF HB GB. 
Thar is, as DB the Baſe, is to FB, the Sum of the Sides 
ſo is HB: the Difference the Sides CB and CD, to GB. 
the Difference of the Segments of the Baſe. 2 E. D. 


Then the Half GB 157 2 85 The Baſe of the wi 
Right Angled Triangle & > 4 "D A C. jun 
C 

Ston 

— —— ted 

(N- 29. 1 4 1 7 1 3 coming into Fine 
' the Britiſh Channel ; the Quality of the Ground ja 
brough: up by the Tallow on the Lead ; with the Fl 
Bearings and Diſtance of Silly, the Lizard, Oc, ir: 


50 » is ; 


Sdundings coming into the Channel. 107: 


"rn | 
wlity of the Ground brought up by S] Bearings, © 
& 7 the Lead. | 7 I : Silly. 7 


| 
— — } 


57 NVE b. N10 49 20 


„ Red Sang, 


token Shells, with White and 


— ' — —_— 2 — — —— — 
Y 
- - - — » * * . a _- 
men ” - LL 4 1 8 
— — — 1 - — 
0 N wwe 7 — — — — — — 


Red Sand, . | 65 North. 12149 15] 
the WW White Sand on the Eaſt Part of | 
the Bank, 65 North. 1049 
tranny Sand, with Black and bro- b 
ken Shells, e I so N. . 4150 10 i 
Stony Ground, | 60|N.W. | 7 49 47 
Red and Black Sand, with gliſter- | | 4 
ing Shells, | Po T6 [NwWbo. 4150 25 
fine White Sand, with a littleOuſe, | 63]W.b.n. 1350 25 


Red and Black Sand with gliſte- 


ring Shells, | 66 |W:8 |\arſso 38 
fine White Sand, with gliſtering | 
Shells, AE ES 


75 ub. s. 131 49 gol 


Quality of the Ground brought up by the | 7 Bearings 
; Lead. n = 
| | Z| Lizard 

Marſhy-Shells, and ſome Scollop-ſhells, 48 NE. fer 

Marſhy-Shells and Hakes-Teeth, 53 LNE. b. N. 10 

Marſhy-Shells, like Oatmeal Husks, 50 N N. E. 9 

Marſhy-Shells and Hakes Teeth, 58] N. b. E. 15 

Stones as big as Beans, ſo 4 l. off, 39| North. I 

Grey Sand like Oatmeal Flower, 45] N. W. 5 

5 Marſhy Shells and ſmall Stones, 143] N. V.. | 3: 

5 Small Slingly Stones, and Marſhy-Shells, 47] V. N. . 34 

5 Fine Marſhy-Shells and White Stones, 40 VV. b. N. 4 

| Black grayelly Ground with ſmall Stones, [41 W. b. S. 30 

Scollop-Shells, | 57] NE. b. E. 12 

Great Stones and rough Ground, 44| N.EbE. | 4 

| en.. 

Dirty Brown Sand and Hakes Teeth, 35 North, | 7 

Dirty Brown Sand, 34, Weſt. © 

Fine Sand, and within this 28 and 30 Fach. 126! South. 1 2 


Sali) 


— 0 N 


— — 


—— — 


8 — —— — —— — — „ 
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* * 
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nn of the Grand! brought. up by the [Fs 


* — — ——U—ü—äͤ - 


Like the Duſt of a Grindſtone, with 40 NA. bR. N. 84] 
3 


—_ th. Ms. - 


Hakes Teeth and Shells, | 4 
Gravelly Sand. fmall Stones, and Shells, | 38 N.. b V. 
Reddiſh Shells maſhed, as if beaten ina [38 N. b. . %. 1, | 
Mortar, WhiteSand andScollop-ſhells, |4z Nb. . 14 


dk. Att. — 


"2 
I * M * ei — 
* 


| | I Portland, |” 
Small ſhingly Stones, as big as Peaſe, 25|N.E.b.E"| 8 
Streamy Ground, with ſmall Stones, 40 North. | 8 
The ſame, with ſome. Black Sands, 33[N. b. E. 51 
Fine Sand, with Scollop-ſhells, 41[N-E.b.N. 11 
Eine Sand, Scollop-ſhells, and ſmallStones, 40 N.N. E. 8 
Shingly Ground, 27 NE. b. E. [24 ä 
Small Stones, | | 20|W.N.W. 21 ( 
ou | | Needles. | | 
Great Shingly Ground, 17 N.E.b.E. | 2 
Small Shingly Ground, 19 N. E. IE. 22 | 
Rocky Ground, | 13 N. E. 2 
F 2 I ma. 


All the Ground from the Albion, to [2c Mb. . 3 
to the Eaſt End of the Might, is Chalky, 21 E. b V. 4 
and Brown Sand. 1 ; 


= 


we Dunnoſe. ot ö 


* - 
K—— 9 8 bw” LY 


»„— 


* 


Rough Ground, with ſome big Stones, 161. b.s. 14 We 
A kind of ſandy Fiſhing-Ground, _ 7 4] Wy. 
J Fiſhing-Ground, ſomewhat Red with W NW | g 16 g 
Stones as big as Peaſe, and ſome as 2 N. b. . 6 651 

big as Beans. eee 0 
*** — - 23 — — — — 
E RR AT A. | 10 

ve, Tubler, Page 2. Line 5. read Y Eelipſ. Od ob. a1. and 1.25. i 
ibid. r. 2 Eclipſ. Feb. 14. p. 21. and 22. running Title, r. Lo- 0b 
Sar ichmetick; p. 23. for Log Line r. Log. Sine. Appendix, anc 


P. 21. J. 22. r. Wine Gallons ; p. 24. l. 31. r. alſo if. 


APPEN- 


on jr gee: G9 wes wie OO CD 


- wks 1 6 * 
＋ 40 ** 1 * 1 4 
Lubes „„ „„ 


dae een 


5 15 wy 527 an 


pro 
fon of "te hs Jo at 18 0 re > Hours, 


88 W 07S 1; Ma 


n | + geg 1 Sailing: Bas #4 _ 15 
22.1 on 4 a JI demand the Conſe ger 4. 
| Hoy $710 N 15 * with nl 2 and 5 
ot: bs ute? | * 
N Fri ag: 1 k gin 
a Lertain Port, be- b 


- Hire the $0 Quesr. III. Amie Bhi 
Neſt. and finds the Di 180 Kalles ftom a Port in the S: 
Jun and Ws. Lat. in one Sun Quarter of che Compaſs 440 m. 


We 


160 m. and her Departure until the Sum of her - x. Lat. 
bm. What's her. Courſe, and Departure be 160 ff. 
bitt. _ x. 18 ſoverally ? What Courſe hath the ſteer'd. 
IJ and what Southing and Weſt- 
© ” IT — ing hach the made ? 1 

vertu. 5 o Jp. - 72577 221 FI een, 
ils from on 


—_ * _ „ db. ——_ 


opick 'of Fru Wann 


Cancer between che South and '\-'QuzsT. IV. Sup ppoſe a Ship 
taſt, and ſinds het Lat" cuts from the Lat. of 50. © 
Obſervation tobe 120. 2. N. S. N. E by N. till her Diaries, 
ind her Diſtance and Depar- x. Lat. and-Peparture, in one 
ture © together i is 666 Leagues: Sum by I Leagues: 1 3 | 
man 


* 
— 


2 Queſtions in NAVIGATION. 
mand them ſeverally, with the the Courſe ſteer'd, and 12 
Lat. arrived into? arriv'd in ? 


0 — 4% * 8 * - * „ * & £7 — 
. 5 yk ANNE Lo Bo LI Cs ery 


— — enn _ x 
urs r. V. If a Ship fails QUEST. X. 15 a Ship fan 
S. Wb. S. from the Lat. of 469. South Weſterly, until her D 
27'. N. until her Diſtance is ſtance is 200 m. more tha 
160 Miles more than her * the x. Lat, and the x. Lat. f 
Lat. I demand them ſeyerally? 96 more than her Departure 
F demand them ſeverally, wir 
GO $i — the dirt Courſe ſteer d 
Quxsr. VI. If a Ship ſails _ 
MarcheRatochs, G00 10-280... 45 co +420 n0-99 h9 ce nes he 
and © then her Departure is QUEST. XI. Suppoſe a$hi 
120 m. more than her x. Lat. fails from the Equator, be 
What's her True Courſe, x. Por kn the North and Eaſt, ani 
| B * 


ä 24 8 


— 


Lax and! Departure? For tvrry 50 Leagues fe ru N 
eee _rEs f ſhe differr-her Lat. 4o x 18hi 
PA ů — ft me continued her falling fal, 


-1-QuEsT. VII. Suppoſe a till het Departure was $6 
Ship ſails W. S. W. from the I demand 157 Na Sire 
Lat. of 400. 20. N. and then Conrte, and Diſtance, and Lat 
finds her Diſtance to be 90 m. ſhe is come into? | 
more than her Departure: I ; 
demand the wanting Parti- Ne 
culars ? Quxsr. XII. Admit a Ship 
nnr from the Tak 10.20 
TT, be between the South and Weſt 
QuEesr. VIH. Admit a and for every 7 Leagues ſhe 
Ship fails from the Lizard in uns, ſhe departs from the 
the N. W. Quarter, 153 m. then Meridian 4 Leagues ; and ſe 


. 3 r 


Lene Lat. to exceed ſhe continues, till ſhe arrive c 
er Departure: by 30 m. I in the Lat. o 7 9. Ide ahi 
demand her direct Courſo, mand her direft,Courſe, Di | 
Pcb ture, and Lat. - come Nance and Deparryre 2, i 
: fgto N 14 CY $ ? 4 : . r n 41 5 wy No 
— — — page 1 255 rv) 21 ſta 
713 xs Hiic ? 3-36-71 3 g - ml 
QUEST. IX. Suppoſea Ship Stip ſails from” à Port, = 
ſalls from the Lat. of 59. 557. the Lat. 200; North berween — 
North, between the South and the South and Eaſt, and far 
Eaſt, (but mare -Southerly every 3 Miles ſhe differs in 7. 
than Eaſterly, ) till her Di- Lat: ſhe departs from the Me- pi 
ſtanc „x. Lat. and Departure, ridlan — Miles; and thus the an 


tagether was 600 m. I de- continues till her Diſtance 
mand them ſeverally, with run is $55 Leagues, I 4 8 
2 . man 


TIC the wanting Parti» 


Qzeſftions im N a v1 GATION.) 


% 


the other ſail d ro the Equa- 
tor. I demand the Reſt? 


- 


” 


lip fails from a Port, in Lat. 
5. 55. North, between the 
buth and Weſt, till her Di- 
ce is 34 Leagues more 
un her Departure, and 145 
leagues more than her x. Lat. 
demand her Diſtance, De- 
urture, Courſe, and Lat. 
pne into? 


— 


— 


— 


7”. 


QUEST. XV. A Maſter of 


| —— 


jt thus much he knows, that 
he had fail'd upon his true 
(ourſe 108 Leagues, he ſhould 
hve rais'd the Pole 20. 51. 
ud have been as much more 
litant from the Meridian 


hould have been 57 m. more 


ft 3 I demand the 
{AY Courſe, Diſtance and Depar- 
E "© * 

{c — = — — 
ve 2 5 

de QuesST. XVI, Admit a 


Sip ſails from an Iſland, in 
Lat. 49. South, N. E. b. N. un- 
til ſhe comes into the Lat. 49. 
North. I demand her Di- 
ſtance and Departure to aud 
from the Equatar ? 


11 


7 


Qorsr. XVII. Suppoſe 
Two Ships fail from the L'ro- 
pick of Cancer, the firſt S. W. 
and the other S. E. the firſt 


\ 


QUEST. XIV. | Admit: a 


Ship, failing towards the 
af, hath fotgot his Courſe; 


than now he is; and alſo 


Ship ſail'd 665 Leagues, and. . _. , 
4 | (Az) 


Quesr: XVIII. Admit 
four Ships ſail from one Port 


on the Equator. The Firſt 
ſteer d N. W. the Second N. E. 


till they came to the Tropick 


of Cancer: The Third ſaiid 
S. E. and the Fourth S. W. till 
' they arriv'd at the Tropickof 


Capricorn, and were then 


aſunder 940 Leagues. I de- 
mand each Ship's Diſtance 
and Departure ? roll ny 


— — 


EST. XIX. Suppoſe a 
Maſter of a Ship, coming o 
an Anchor, and would Moore 
his Ship, having 95 Fathom 
to his ſmall Bower Cables 
Service; and found 35 Fa- 
thom of Water, the Buoy: 
bear1 up and down: 1 de- 


mand how much Beſt Bower 


Cable he muſt veer our, to 
bring his Small Bower Ser- 

vice in the Hawſe, when the 
Ship is hove up again and 
Moor'd ? 


QUEST. XX. Suppoſe that 
Three Ships are all bound ro 
one Port; One Ship is in 
the Lat. of 200. North, the 
Second in Lat. 300. North, 
and the Third in Lat. 400. 
North; the Port lies in the 
Lat. of 509. N. and they all 
ſaild one Diſtance, wiz. 740 
Leagues. I demand their ſe- 
veral Courſes and Departures 


Quksr. 


Fe 


37 


11 


- 
* 
w — 


" * 4 22 * 4 — 
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Qxsr. XXI. There were 
Three Flags fer ſail, in the Al- 
bemarle, Union and Namur, 
from Port Mahon, in Lat. 399. 


55 North; with Four Ships 


of War more, viz. the Corns 
wal, Orford, Revenge, and Tore 
bay: The Albemarle failed N. 


the Union {ail'd N. E. b. N. and 


Namur Eaſt, each 85 Leagues. 
The Cornwal ſail'd N. E. b. N. 


until ' ſhe made a Tangent 


with the Allemarle; and the 
Or ford ſaild alſo N. Eb. N. un- 
til ſhe made a Tangent with 
the Namur; and the Torbay ſail d 
North, the Revenge Eaſt. 

they made Sines with the Uni- 


on. Now I demand each Ship's. 


Diſtance, x. Lat. and Depar- 
ture; the Flags being the Ra- 


dius's? 


„until 


18˙. North ; from the Port C, 


2 


A ——_— 


* c 6— 


Qvxsr. XXII. Two Ships 
fail from an Ifland in the La- 
_ tirude of 300. 59. North, and 


they are bound to the Eaſt- 
ward: In their failing they 


make an Angle of 1129. 30. 
and One comes into the Lat. 


of 2y9. North, and then both 


are under 'one Meridian. I 
demand each Ship's Diſtance 
and Departure? | 


— 


| QUEST. XXIII. There are 


Two Ports, A ang C, both in 


the Lat. of 450. North: A 
Ship-at the Weſter moſt at A, 


fails betwixt the North and 


Eaſt to another Port at B, 45 


Miles; and then, altering her 


Courſe 900. or 8. Points, 


ils 
e Po { K-44? 


Alſo the Diſtance of the Ports 


Queſiom in NAVIGATION. 


a certain Diſtance between ot 
the South and Eaſt, and ar- 30. 
rives at the other Port, CM tetin 
and her Departure or Eaſting Wl bet 
from the Second Port, B, toll cert: 
the Third Port, C, is 48 m. Port 
1 demand what was the Ship Diſt 
Eaſting from the Firſt Port AA te 
to the Port B; and what Lat. fan 
the Port B lies in: Alſo, her Dtc 


Courſe and Diſtance from the 
Second Port at B, to the Third 
Port at C? | 5 


QUEST. XXIV. Suppoſe a 
Ship ſer ſail from a arſe 


B, in the Lat. of 449. North; is 
ſhe runs a certain Diſtance ſhe 
between the North and Weſt, {ai 
and then arrives at another tel 


Port at C, in the Lat. of 449. at 


ſhe alters her Courſe 900. and 
ſails between the Squth and 
Weſt a certain Diſtance,which 
exceeds. her former Diſtance 
failed by 75 m. and then ar- 
rives at another Port, A, in 
the ſame Lat. with the Port 
ſaild from, B. I demand the 
Diſtance aſunder of the Firſt 
and Third Ports, Band A: 


A and C, and C and B; with 
the Firſt and Second Courſes 
and Departures, D B and 
DA? 


Qvuxsr. XXV. Admit Two 
Ports, A and B, lie both in 
the Lat. of 300. North, a Ship 
ſails from A, between the 
North and Eaſt, a certain Di- 
ſtance, and then arrives at 
| ano- 


zhothier- Pore; D, in-theLar>of; the Ship hath made; ig 330 L. 
305. 187, North; and then al- Ih demand her Courſe, Di- 
ter ing her Courſe 90. ſails ſtance; , Lat. and Departure 
detween the South and Eaſt a ſeyerally, Or, which is the 
certain Diſtance to another lame, rhe Diſtance of each 


Queſtions is NAVIGATION F. 


Diſtance, and Departure from 
Ato D; andher Courſe, Di- 
ſtance, and Departure: from, 


C5 


Dto B ona 


Quxs r. XXVI. Suppoſe a 
Ship fails from a Port at A, 
between the North and Eaſt, 
to a Port C, in the Lat. of 509. 


North, and then the Sum of 
her Diſtañce and Departure 
is 54 L. from the Port C; 


ſhe alters her Courſe; 929. and 


fails in the South-Eaſt Quar- 
ter of the Compaſs, and arrives 
at another Port, B, in the 


ſame Latitude with the Port 


A, and finds her Second Di- 
ſtance, Run and Departure, 
in one Sum 35, 7. L. I de- 
mand her Courſe, Diſtance, 
and Depatture from A to C, 
and from C to B; and the La- 
titude of the Ports A and B, 
and their Diſtance aſunder? 


Quksr. XXVII. There are 


Three Iflands, A B and C, in 


Form of a Right Angled Tri- 
angle; that is, the Iſland B, 
bears of C due South; A 
bears from B, due Weſt; and 
ſuppoſe a Ship ſailing from C 
to A, between the South and 
Weſt, and that the Sum of 
her Diſtance, x. Lat. and De- 
parture, is'found to be 90 L. 
and the Area or Content of 


this Right Angled Triangle 


from A to B; 


| 3 — 22 * 'þ 
\QuxsT. XXVIII. A Ship 


ſails between the South and, 


Weſt, till the Sum of her x. 


Lat. and Departure is o m. 


and the Sum of her Diſtance; 


Run and Area of the Trian-, 


gle is 65 m. (or the Diffe- 
rence of the Area and Di- 
ſtance is 550 m.) I demand 
the Diſtance, Difference, Lat. 
and Courſe ſteerd ?. | 


* * 


* © 
* | — 
— 


. QUEST. XXIX. There 1s 
a Round Sea or Lake, of an 
unknown Diameter, ,upon 
which the Wind is obſerv'd 
to blow always one Way, but 
upon what Point of the Com- 
paſs is unknown : Upon the 
Coaſt hereof are Two Porrs, 
A and B, Diametrically op- 
poſite to each other; ſo ſitu- 
ate, that the Trade-Wind 
blowing there, will be ſome- 
where upon the Larboard 
Quarter, * their ſailing 
ut how many 

Points abaft the Beam, is un- 
known ; the Courſe and Di- 
ſtance hetweer'the Two Ports, 
is alſo unknown. A. Ship 
at A, intending for B, was 
no ſooner got out of the Har- 
bour, but he was aſſaulted by 
Pirates ; who, after. a long 
Conflict, carried away his 
Main- Maſt, Mizzen - aſt , 

- Fore» 


6 Queſtion is NAVIGATION! 


Fore-Top-Maſt; and alſo his 
Rudder; and came Aboard | 
to es Plunder, takin 


s 
Gra; ompaſles, f 
25 Biſtreſs, he 
7 di Forer al. and ha-_ 
ving no Rudder, nor any 


5 ail to command her 
he let her drive 2 * | 
before the Wind, till at laſt 
ſhe drove a-fhore in a little 
Creek, altogether unknown 

to the Mafter ; nor did he 
Know the - Courſe! and Di- 
Nance from this Creek, either 
to the Port ſailed from, or 
to the Port bound for: How- 


ever, here he got ſuch Maſts of 


and Sails as he had occaſion 
for, with a Rudder, and all 
that was neceſſary to the Wore 
king of the Ship; but could 
get no Books, Charts, Inſtru- 
ments or Compaſs. I demand 
what Means he muſt uſe, to 
IP the Ship to the Port 
12 


” 
* 


* 8 
7 ©. 


' Quzsr.. XXX. There! is a 
Round Lake, whoſe Diamerer. 


— 


N * 
„ —_—— 


is 360 m. upon the Coaft:of: 
lie Two Ports, A and B, 


away his whoſe neareſt Diſtance in 4 
Naoki on ſtrait Line, is 1a m. but 


their Bearing or Situation is" 
not known: A Ship at. A, 
ſails away Weſt, a cerrain Di- 
ſtance, and then arrives at 
another Port at O, whoſe) 
Bearing and Digance botk 
from A and B, are unlnown; 

and at the Port at O, Welti 
in Goods for B. I demand 
what Courſe he 2 Hear} l 
find ny Port at we 2 


— IH the. 


— 


VEST. xXXXI. Twoi Skips 
ar, the Suffolk and Ken, 
ſaild from Flores in Lat. 398. 
39. North, $ Points aſunder: 
The Suffolk ſail' d between the 
North and Weſt, and made. 
her 88 m. and the 
Kent ſailed North - Eafterly, 
and made her Departure 
60 m. and then were 
both in one Lat. I demand 
their Courſes, Diſtances, and 

* Latitudes Fr 


8 
.. nr Ce Cn COI—_ 


Qvz STION I. 


Being in a Ship, bound to 
an Iſland, and know nei- 
ther the Courſe; Diſtance, x. 
Lat. nor De arture but I 
heard the Maſter tell the Mate, 
that if he would fail N. W.b. N. 


is 715 Plain-Sailing, 


92 Leagues, then the Iſland 
would bear Saurh, Diſtance 
180 Leagues. The Courſe 
and Diſtance of the Ifland, at 
firſt ſerting out is requir a 


— L — = = 


- Qus ST. II. Suppoſe a Mers 


chanrSlipiin the Lat. 4%. 30. 
North 


„ %m 5. ini YE het GO 


North; falls into the; Hands of 
Pirares, who take away his 
Sex-Compads after Which, 
5 ſails as e ob he can 
Leagues between the South 
and Weſt; and at the End of 
Two: Days meets 4 Ship of 
Day before in the Lat. 459.30.” 
North and had failed * 
SE. b. S. 39 Leagues; now the 
Merchant - Ship left thoſe Pi- 
rates to and fra, where they - 
tobbid him ; and the Man of 
War being 3 es. ſpeak 
with thoſe Pirates, I demand 
What Courſe he muſt ſhape to 
7. 1240 


"wa 3 —- 


* OY 
£3 


unser. 1 ln 
Shoar, I faw Two Caps of F 
Land; the Firſt did bear N. 
the Second did bear W.N.W. 
Iben. I ſtand away N. W. b. N. 
9m. until the Bi did bear 
from me E. b. S. and the Second 
Sb⸗E. The Bearing and Di- . 
ſtance of them 35. IO” 


—ä — 1 


— = wn— _ ** 


Quks . IW. * * gh A 
Ship . ailing N.W. uppoſe 1 
lands. appear in fight, one 


eee 


bears W. N. W. the other N. 172 


- and when the 
id 6 m. farther, Cao 


of the Shi 
Ship had 
the Arlt bears W. b. S. and the 
other NE. their Bearing and 
Diſtance 1 is requit d? 7 


” ww. — 0 — +4 ae «a 


! 6 ALA} v. 
ſail from one Port; the F 
ails S. W. b. W. the Second, 


Mis EW. and the Third, H 


Queſtions in N Av bb RT TON. 


FED Skips 
irſt without altering 


N. W. b. W. 8 Miles. Then the 
Hirſt. bears from the Third, 
S. b: W. che Second bears 

the Third S. S. E. The Fir 
and Second Ship's Di 2 
Ja, and their | 
Diſt 2915 _—_ ek 
eee g C. C 718; 1 — 
— — FIR * 15 * 


Wo ROD FD 
alovg Shore. I . 1 | 


THE 3 


. m me; 
time, an Ifland bears 


Thęn, after Ifaird: Weſt 1 1 


the Firſt did bear 
the 85900 N. N. E. 254 


— duand ESE. from me: The 


e and Di of 99 cle 


es from each o [Is - 
quird.? 3 Th We Mad 
4 A 2 ** 1 (2 
MA. e nr! ENT 117 | 
Qursr. VII. A Fleet af 
800 r 
he Wind at Web, ſails 
E. 3 Miles an Hour, 
. aring of ſome; Pirates 


to the Northward of them, 
the Commadore ſends out. a 


our. f 1 
Courſe the Man * ar cand 
the Pirate muſt ſail, that they 
may juſt fall in with the Fleet, 
their Courſe; 


on? wa Jail 7 Miles an 

our ? of 

| " 'Quesr. 
* 


7 1 


—— — — 3 
— » . — 


22 8 Queſtions: in NAVIGATION. 
T- Al War in ſight of a Head-Land, 


3411 IMA id. VI. A 


Queer. VIII, Coating 
Shore, I ſet T'wo Hea 
| ao 1 5 0 550 iW. the 
other N. E. b. E. and a yoy 
'bears N.E "4 N. At the 
time Ia Two lands; che 
one bears S. S. W. W. and the 


| ck. S. E. 
Then 10 ed Eaſt 100 Miles, 
and the firſt Head-Land Bore 
N. Mp. We. * ſecond N. E. 

-and/rhe” N. W. IW. then 
the firſt 1 lg bears W. We 

and rhe other Iſland, S.b. 
and che Rock S. Wb: W. 175 


from each. as or 5: 
bns . of 9111 


PID Beat ing and Di- 


— 


Ober IX. T6 Men of 
War, the Breda and Ruby, ſail'd 
in ſearch of Pirates, and took 


Meir Departure _trom _ the 
Grand Canary \n Lat 280, N. 


%oth ſailing one Courſe South - 
Welterly ez 69 m. and came u 
with the Pirates, and Engag'« 
them, wiz.) I tire! Pirares, 
Two of which were taken by 
the Breiu; and the Third ran 
away, and was perſued y the 
"Ruby on the ſame. Courſe; un- 
til her Departure from the 
| Grand Canary was 77 Miles, and 
then tobk the Third Pirate. 
Now I demand the Ruby's 
Courſe, to join with the Bre- 
da A gain, and her Diſtance 
— Th & Gran Canary; and 


alſo in 9 2 125 the took the 
Pirate * WENT 
ud X. Su 75518 the 


* South, bow a Ship of ſails N Eb. E. the Eaſterm 


* 


* 


; wah of the ſaid Head-Land, 
at Two Boards, having then 


and can make her Way: 


bearing N. E. 7 Leagues, was 

ordered by the  Commadore 

to Weather it, ſo as to reach Win 
an Iſland 3 Leagues to Wind- etage 


her Starboard Tacks en 


within 6 Points of the ind. F Q 
demand how far the muſt tun , 
upon chat Tack. before ſhe goes ls cc 
about; with her L j Larboard ent 

t 


Tacls, to bring the Head- 
Land 3 Leagues to 2 - 
0 00! 
— f r 70 the 


Guns. XI. To Ships . ff 
fail from one Port ; the Fi 
Ship Tails due South, and the 
other W. S. oe more than the . 
Eirſt 3 es ; and then 

they w. 1015 Leagues aſun- 
der. 1 Sealed how many WP" * 
. Leagues Lach Ship WY then 
failed? 


J 3% BT (344% in al 
— — noſ 
Quisr:iXIL. Td: Ships WH 
ſail'd from one Port; the firſt V. 
Ship ſalld S. S. W. a certain 
'Diſtance ; then altering her 
Courſe, ſhe ſail'd due Weſt Wh 
92 Leagues: The ſecond Ship 
failed 120 Leagues, and meets 
with the Firſt. - I demand the 
ſecond Ship's Courſe, and how 
many Leagues the firſt Ship 
ſailed: upon the $:S; W. Courſe? 


2 


rer — 


— 


"ons XIII. Two Ship's 
Cail from two ſeveral Ports in 
one Latitude, and go Leagues 
aſurider; the Weftermoſt hi 


Ship 


p E 0 ſome Point 
wp 55 80 i e . Be 
et. ; 

"15: boch Meſs Ship 


together 1 138 J. 20 wn 
dem {fvetal * anck the E 
pſt Ship's. 5 e , 


WET 


Outer 
ad, 
us to ache ＋ II 4 

en to A Por N. h. E. until che 

lt Years from He 

(Þ No tet Diſt. ſaile 

p both Courſes, with her Diſt. 
p the 1 _ Fa eng is 

42 m. eman 

uled on ea Courſe. 72 
Diſt. front che firſt and? 


— — 


XV. Three 
2 ; 2 . 


&rmoſt Ship is fant flom 


kermoſt 85 m. and bearech _ 
W. They are all bound to 
A llland, that is at an equal 
litance from chem. IL de-' 
und each Ship's Courſe any 
liſt. to the ſai 1 Iſland 7 


tips at one and. the ſame In- 


lat of Time, had ſailed from . 


ne Port; the one fails 
NW. p. N. 61. a Watch, 
ti other ſails N. E. 81. in a 


Watch ; anal arriv'd at 
Two feverkl Nord at ohe and th 


de ſame Time, the Ports be- 


1 


Queſtions in Na 


e 
1 47*: 75 eo 


N. E. b 
30 J. I demand the Dift. each 


e ee 


— Admit Two 


58 1, aſunder. I demand 


XI G.A T 1.0 N. 
each Ship's s Diſtance ſail'd, the 


and p of th Mi Two Ports, 
4 | 


Tims 


ing 00 them git! 


15 were vs 


. ** 
* 1 * 


er _ Fg 4 
Ship fails from the Pico of Fyal, 


firſtN. E bak AEithend. WWW. 
then S. and ſo return'4':agata 


Fyal; having ſailed i in all 
1381. 't demand how: many 
Leagues ſhe failed' * each 
Courſ 


EEG. — 


— "+ = —— 


[ 0 . 1 , : 
Obrsr. XVIII. Two Ships 
in the For Lat. Diſt. 6e m. 


the firſt fails N Ea ſterly, 2 
ſekonc ſails N. Weſterly: 


I” Ip ae ig and ache aer 


y, are de Angle of 
en 25 And the fir Ship 
häd failed 162 m. mote than 


the other. I demand each 


be Northe m. and Ship” $ Coutfe and Dee 
8. end ch an The che Weſter⸗ 
wt is diſtant rar the Nor- 


Quesr. XIX. Admit bobs | 
Ships ſer ſail from one Po | 


one alls N. N. W. the 
fails N. ” << to two N 


bearin one anothe 
F. 25 and S.W.bW, Diſt 


Ship muſt ſail to theſe wy : 


XX. - Sup 
Sud Ris N. i ere Bit. 


and then E. N. E. 60 m. and S. B. 
cg laftly, S. W.b. 8s. 
1Go een and than 3, found in - 
the firſt Place ſhe failed from. 


I * how many Miles ſhe 
—_— * and S. E.? 


. 


— : | . — — — * —— — — — 
r r — 


QuzsrT, 


#34 


us 


| 'QuesT. XXI. Admit a 
Ship at D, to ſpie Three Head - 
Lands A, B, C; from A to 
B is 70 1. from B to C is 60 l. 
from C to A, is 50 Leagues: 
C bears from the Ship N. A, 
N. b. E. IE. and B, N. N. . I 
demand the Diſt. the Ship was 
from theſt three Head-Lands, 
A,B and C, and the Bearings 
of each from one another ? 


mmm 


VEST. XXII. Admit 1 


foe ixteen Fs, each be- 


Three Ski ps oa from a certain Fore? to 
The other Ports whoſe Laxi rats 4 
Fifty five Leagues the firſt ſai 
 Tother to Coaſts unknown, * 
ES 2 225 2 1 his . gy 
And they aſunder Leagues Fi ven juſt was: 
le 389, made ; 6 0 pi 
Pray tell me what's the Cou 


; Ang 


* 


25 1o* XꝑIiII. 


ru 


4 Fourh 


Queſtions is Navis xt10K 


ing 9 m. diſtant from 
and the Firſt did bear off neh 
the ſecond E. N. E. the Thir, 
N. E. the Fourth N. NE. th 
Fifth N. the Sixth N. N I 
the Seventh N.W. the Eight 
W.N.W. the Ninth W. the 
Tenth W.S.W.- the E] 
"ck the Twelfth S. S. W. the 
hirteenth S. the Fourteenth 
SS. E, the Fifteenth S. E. the 
Sixteenth E. S. E. The 5 
ings and Diſtance of theſe 1 
Fands RE is n B: 


m1 =. ; 


( 1 * 
» i 


wige ure —. q 


rent Place; 7 . 


hey be and Diſtance Run? 1 


F | QuesTION XXIV. 5 
From Eadyſtane, viewing the Neighb ring Sho, 


; know how 


And willin 


far at is o'er, 


To Three Ports within fight ; their Diſtances a: are known 


From each other, as here un 


ve ſhayn ; 


I thought the beſt I could do was to try, N 
Which way from the Rock thoſe Three Places lie. | 


This I have done, and it is noted here: 


„„ 2 — ——— 


Fray what will the Three Diſtances appear 7 72 2 


1 1 JO" 
Lizard 
| Start Point 


. 3 N , 7 


Plymouth to Lizard, 6⁰ 
Penn fror oh izard to Start Point, 70 
Sears Point to 1 20 


Pa 


Nos 
1 152 FR 25. e 


wn 


”_ — 
> >. = 
Lt - 


V Traverſe, 


Yarious Queſtions, of Diverſe Figures ; as of a Houle? | 
Church, Fort, Anchor; 'Caftle; True Lovers 
Ornamental to the Leatnex's Book. | 


QuzsSTIONT, 
A Ship bound to Cruiſe 


from an Iſland in the 
Lat. of 300. 100. N. ſteers away 
theſe ſeveral Courſes, wiz. N. 
% m. N. E. 50 m. S,E. 50 m. 
N. o m. E. 12 m. S. o m. 
N. E. 50 m. S. E. 50 m. I de- 
nand her x. Lat. Dep. Courſe, 
adDiſt.made from the Iſland? 


— — 
* 


Cuksr. II. A Ship meet- 
ing with contrary Winds, ſails 
follows, viz. N. 40 m. 
Mb. E. 60 m. S. b. E. Co m. N b. E. 
do m. S. b. E. 80 m. VN. b. E. 
loom. S. b. E. 100 m. N. b. E. 
io m. S. b. E. 80 m. N. b. E. go m. 
SS 60 m. I demand the 


— . — 


QuesrT. III. A Ship fails 
Courſes, wiz. N. 50 m. 

l. 20 m. S. 15 m. E. 20 m. N. 
Im. E. 15 m. N. 30 m. Nb. E. 
6m. S. F. E. 60 m. 5. 30 m. 
k. 15 m. S. 15 m. E. 20 m. 
N15 m. E. 2cm. Idemand, Ge. 


196 


—— 4 


— 


, QuesT. IV. Admit a Ship 
in Lat. 479. 15. N. is forced by 
contrary Winds to ſail as fol- 
lows, VIZ, S. V. b. S, 82 M. N. 


5 5 
Queſtions in Navigation 


— 


23m. 1.28 m. VME. . zom. 


E. 13 m. N. 38 m. W.16m. 
N. i. b. N. N. 29 m. E. 31 m. 


N. 34 m. S. E. b. E. 2E. 33 m. S. 


17 m. E. 34 m. N. 17 m. 
E. N. E. N. 31 m. S. 34 m. E. 31m. 


SS. Ma, 30 m. NV. 16 m. S. 


38 m. E. 16 m. S.S. E. IE. 30 m. 
What Lat. is ſhe come into, 
and what's her N A Di- 
rect Courſe, and Diſt.? 


— — — 


Quss r. V. Suppoſe a Ship 
from the Lat. 450 N. ſails theſe 
Courſes, viz. S. E. b. S. 29 m. 
N. N. E. 10 m. E.S.E. 50 m. 
E. N.E. 50 m. .S. E. 10 m. 


NE. b. N. 29 m. V. 25 m. SS. E. 


10m. SMN m. N. 115m. 
E ZN. 62 m. N. ) m. V. 62m. 
N. 10m. Mom. S. 10 m. 
W. 62m. S. 9 m. "<4 62 2 
S. 115 m. W.NW.5W. 42 m. 
N. N. E. 10 m. Requit d the 
reſt? 


— 


 Ques7. VI. Admit 2 Ship 
in the N. Lat. 369. 15 m. fails 
theſe ſeveral Courſes, viz. W 


—__— — 


23m. N.E.26 m. N. 8 m. W. 
16 m. N. 5o m. NE. 29 m- 


S. 8 m. S. E. 26 m. V. 23 m. 
N. 75 m. S. E. 7 m. S. V. s m. 
S. E. 50 m. NE. 14m. N.W. 
30 m. SW.6m. NW.7m. 
. 


>— 
1 A > 
1 8 
* * 


Knot, Ge- 


— — | 


> 


'S.E. 29 m. S. 50 m. . 16 m. 


— 
12 


N. E. 7 m. S. E. Gm. N. E. com. 

N. V. 14 m. S.. 50 m. S. E. 6m. 

S. W. 7m. NW.7 m. N E. 6m. 
N. . 50 m. S.W. 14 m. S E. om. 
N. E. 6 m. S. E. 7m. SW. 7 m. 
N. V. 6 m. S. V. co m. S. E. i m. 
NE. 50 m. N.W.6 m. N. E. 7m. 
I demand the Lat. come in- 
to, Oe? . : 


n 


— 


— 


QUEST. VII. A Ship from 
the Lat. 45. 30“, S. ſails as 
follows, viz. N.E, 89 m. W. 
30 m. S. E. 59 m. N. ze m. S. V. 
59 m. E. 30 m. N. V. 59 m. 
S. 115 m. N. E. 59 m. V. zo m. 
S. E. 59 m. N 30 m. S. U. 59 Me 
E.3om. and N.. 59 m. I 
demand, G W.? 5 


r 


a 4 4 ä 
— — 


0 — 5 

QUEST. VIII. A Ship in 
the Lat. of co. N. ſails as fol- 
lows, Viz. E. 20 m. S. 20. m-. 
M. 10 m. S.. 115 m. E. Sm. 
S. 8m. V. 8m. S. 16m. S. b. .. 
23m. N. b. . N. 23m. N16 m. 
N. 8 Me. N. 8 Me E. 8 m. N. H.. 
II5 m. V. io m. N. 20 m. E. 
20 m. I demand, &..? 


2 


— 


—_ 


—TY = 5d 2 


QUEST. IX. A Ship meet- 
ing with contrary. Winds, 
{aus from the Lat. of 400. N. 
ix. W. b. 5 28. 31 ms E.b.S.8m, 
V. b. S. Io m. S. E. E. 3 ms E. b. S. 
25 m. E. 35 m. E. S. E. 28. 30 m. 
N. V. N. 20 m. E. N. 55 m. 
§. E. b. E. 30 m. N. M. b. N. 2 ; m. 
N. E. b. E. 20 m. V. S. N. U. zo m. 
„N. 72 m. S, E, b, S. 20 m. 
N, V, b, V. 28 m ME, b, E. 28 m. 
S, Vb, S. 20m W,XS. 21 m. 1 
demand the reſt? 4 

* 


HAHA s 
Queſtions in NAviGaAarTIO 


meeting with contrary Winds 
am conſtrain' d to fail, vix 8 
"$2 m- S,S,W 14 m. S, S. E. 14 m. 


" W,NW.32 m. S,, E. 3am. S,, 


„ 
4 . 
= 


15 QuEsrT, X. Sailing from 
the Lat. of 510, 32'. N. and 


S, E, b, E 14m. E. 14 m. N,N,E AE. 
24 m. S, S, EK, IE 24 m E. 14 m. l 
N, E, b. E. iam NN, E. 1am. N,. 


14m. NW 5 zm - S. 7 *m N m. -; 
S;b,E,zE 19m. N, b, E, à E. 19 m. Jo 
SW. 7 m. I demand the it ? . 
' QuxsT- XI. Admit from 10 
the Lat of 3-9. N. I fail theſe 20 
Courſes, viz. N-21 m. S,E85 nm. l 20 
N,E-15 m. NW.7o m. S, M. zo m. 20 
S, E · 30 m. N, E. o m. NW. 15m. S, 
S, M. 85 m. N. 21 m. E. ico m. N 
1, N. H. 34 m. S, E. 19 m. 5% E 
19 m · E, N, E. 34 m. I demand : 


the reſt ? 


n 


Quxsr. XII. Being bound 
to Cruiſe, from an Iſland in 
Lat 390 V I fail as follows, 
vz. N, N, E. 3 m NNW za m. 
5, S, V. za m 8, S, E. 3a m ENE 
32 m. E,, E. 32 m. Vs, . za m. 


5 as. Ds ” oY =_— = <Q 


32M. N, N, V. ; am N, N, E. 3 m. 
W.SW. 32 m W,NW. 32 m. 
E, N. E ·32 m. E, S, E· 32 m $60 m. 
N. $6 m N.E 86 m- S, E 86m. 
S, 86 m I demang, the Lat. 
in, Dep. Courſe and Diſt.? 


— 
— 
„ 


Quksr. XIII. Admit a Ship 
from the Lat. 329. 30“ N fails 
theſe Courſes, viz- S. 10 m- V. 
rem. S. 30 m. E 3m Stom. 
Mom. S. j m. , 15m. N. zom. 
M. zom. N 1m. E zem N zom 
W. 10 m, 


W. 10m. N 
N. 10 m. 
W. 10 m. 
N. 10 m. e £07 Gp7; 


. 10 m. W. 18 m. 


1 -þ 
Ni 


N. 10 m. 


W. ro m. 


. 0. * — ee 


* 
r 2ä(— — 


1 XIV. | Ault 
Ship from the Lat. 459.S. fails, 
viz. F, E, b, E. 3 S. 20 m. 
E. 21 m. N. to . 10 m. 
5. 10 m. E. 21 m. N. 18 m. 
E. 10 m. S. 10 m. E. 20 m. 
N. 40 m. N, W. 20 m. , W. 
20 m. W. 20 m. N. 20 m. W. 
20 m. N. 20 m. W. 20 m. N. 
10 m. * 20 m. S. 20 m. W. 
20 m. 20 m. W. 20 m. 8. 
20 m. W, 20 m. a0 m-. 
8, W. 20 m. S. 40 m. E. 20 m. 
N. to m. E. 10m. S. 10 m. 
E. 20 m. N. 10 m. E. 10 m. 
S. 10 m. E. z m, N. 20 m. 
* 18 m. I demand, &. 


* * — 1 
* 


„ A 


me r 


13 — 
II 


bs XV. Admit a Ship 


departs from an Iſland in Lat: 


419, N. and fails, iz. N, E. 
60 m. 8, S, W. 113m, NN, W, 
113 m. 8, E. 120'm; W,. N, W. 
113 m. E, N, E. 113 m. 8, W. 
120 m. N, N, E. 113 m. 8,8, E. 
113 m. N, W. 120 m. E, S, E. 
113 me W. S, W. 113 m. and 


NE. bo m. 1 demand, BR 


* 


Oer. XVI. Suppoſe A 
Ship fails from the Lat. o 


309, N. theſe Courſes, viz. N. is 


35 m. E. 12 m. N, 4E. 60 m. 
SE. 60 m. E. 12 m. N. z m. 
E.6 m. 8. 12 m. E. 6 m. N. 1 zm. 
E. 6 m. S. 8 
§. Iz. E. 6m. N. 1 2m. E. 6m. 


S. 94 m. E. 12 m N, E. 60 m. 
8,1 E. 60 m. E. 12 m. S. 35 m. 


12 m. E. 6 m. S. 
F, W. 10 m N, 


Queſtions „ NN516 2VON. BY 


W. 40 m. Frog! m- N, 


W.25 I 

S, Wia am. im. Idemaidy Se. 
— — To 5 
Qu ST. . A Ship 
from Lat. 40 N. fails 


105 m. N. 15 m. E,'i5 m, S. 
E. n. N. 15 m. 


18 m. S. 18 m. E. 18 m. Nam 
om E e e N. 
15 m. E. 15 m. m. E, iim. 

N. Is m., F. 15 m 5 4 5 
1 ea the reſt'? rents! 


0 bn. 0 


— 


3 TY 800 4 


ſail 8, W. ＋ ea 
ails, vis 3 
E. 84 m. 8 * 


34 m. 1 52 48 m 
3 m. E My 
2 81 8 | 
2 48 m. . m. . 


m. §,E 29 m. N. E 18 m. 
N, W. 18 m. S, W. 29 m $:34 m. 
E. 34 m. N, W. 48 m. W, b, N. 


cm. N, W. 48m E. 34 m. S. 
4m. S,W. 29 m. N, W. 18 m. 


E. 34 m. N. 34 m. Erb, N. 40m. 
I demand the reſt ? ROT 


QuesT. XIX. Admit a 
Ship, ſails from” a Port in the 


'Lat- of 469. 30. N. meeting 


with contrary Winds, fails as 
follows, viz. N, W, b, N. 40m. 
E. 15 m · N, E. 30 m. S.E.10 m. 
zo m. N, E. 

10 m 


W. 


8E. 10 m. SW. 30 Ms, 


io m- N. E. 10 m- 


Ve" 8, W. 10 m. N . 8 W. 


S * SV „Je m. a5. 
Ws g $00 WW. zo m. N, W. tom. 


N. E. tom 8. Ezom · S, W. 16m. 
N. W. 10 m. N, E 30 m. , E. 
10 m. 8, W. to m. NW. zo m. 
15m: N., E, b, N. 40 m. 
S, w. b. W. o m. N x5 m. N, W. 
o m · 15 7 r , E. to m. 
2W. W. 10 m. N, E. 
8 10 f. 995 _ 8, W. to m. 
N. W. to m. N, E. 30 m. N. 
4% m. S. E, b. E. 4% m. I de- 


BOAT res 


e : — 2 13 
— — PRs — — 
A Slog Tail 


een 


n 2 20 95 3. 
o. E. 23 m. 17 


A. 
«0 £ 
rm 
* 


3m- 7 5 m- 
50, E tam E 

8 

F. T: 

NE. b 
© 3 

4 E. 2 
8. 149 


E, 


2 Bo 


N, E, b, 
E 26m 


ae 


* 22 m. 
N. 25 m. 
m, W. 28 m. 


E 
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E. 59, 
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2 raph E. 4 m. ws 


W. Jos ee 


ditude they are both dome 


N. x12 m. W. 28m, S. It2 m 
N, W, b, W. 50. W. 47m. N. 
W. z am- 


S. 40 
8. W. b, v. 50. W. 4 1 


112 m. W. 29m. S. 112 m- 
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Queer: XXI. Admit t two 
Ships ſail from a certginl{land, 
in Lat. 30. N. to Cryiſe for 
NEA: ; the firſt ſails W. zom. 

E. 32 m. N- 30 m. W, N, W. 
15 m, E, N, E 15 m-. N. zo m. 
N, W. 22 m- E. 40 m. S, Wa zm. 
S. 30 m. E, &, E 15 m. W., W. 
N S. 30 m. The other 
Shi NE. ſteers away, viz- E. 

22 m. N. 60 m. 
22 m. E. 40 m. S, W. | 
30 m. N, E. 57 m-. EL 

17 m- E- 38 m. W., 20m. 
8, W. 68 m. N. E. 8 m. SE. 
68m. E, 8, E. 1) m. W. 40 m. 
E, N, E. 27 m. N,W.6z m. l 
deman each Ship's x. Lat, 
Dep. Dire& Courſe, and Diſt, 
from the Iſland ; alſo the La- 


into? 


1 


e 


1 this laſt Queſtion is prije- 
Bid the Two Firſt Letter; p the 
AUTHOR': Name, in Roman 


— 


1 —— 


. 
7 4. 
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To Maaſurt BaLss or Cass, and to find their Tunnege. 


T is of frequent Uſe in the. Riyer of Thames, for the Gas 


manders or Mates of Ships. (taking in Bale Goods,) to 


caſt up their pam. Now theſe Bales, Oc. are generally 


- 


Square 


many Solid Feet is-egyaI to a Tun: I il this 


* 


4 n . : VT BE 59 
7 meaſure Bales of Caſes. 17 
Square Priſint, or Long Square Slide; or to be eſteemed ſo, if 


Round as a Cylinder, (or Rolling- Stone of a Garden ] becauſ- 
they occupy the ſame Space in the Hold as — Ones's 


The General Rule for their Content in Feet, is, 


To Multiply their Breadth, Depth, and NT 8 
and then, 32 theſe Feet into Tuns, we muſt kn r 


he 

ho 
| ; agreed .on, 
no exact Anſwer can be found. And firſt, tis found by Ex- 
perience, 66 Foot is the Content of a Caſe that incloſet Two! 


Engliſh Buts ; which is generally eſteem'd as equal to On 
8 But then, this Rule excludes the 1 12 — 
A to. 
re fore N 


of the ſaid Buts within the Caſe, which is gllow'd 
poor; mom than Ly Part, or 1 IE th 7 
low the Cantlings or Vacancy to be 26 Feet, and dedud ; 
from 66 Feet, reſts 40 — „ —2 


But Others again plead, that every: Cubick Foot of Water, 


Hoch weigh 55 Pound Avoirdupoize : But Dr. rd, (who 


was very diligent this Way) finds every Cubick Foot of Wa. 
ter to weigh 62, Ib. 588. Now in a Tun, or Twenty Hun- 
dred Weight, there is 2240 Pounds: And if you divide 2240 
by 62,588, the Quote is 35,79 Feet; by this Experiment. 
But g 40,7, agreein with the firſt Way, and 
which we ſhalt make uſe of ; therefore the Rule is, "8" 
As 40 is to the Area of the End, ſo is the Length to the 
Content in Tuns. „ INT tet 
= nt eerie Þ ©, 
| ( Breadth 6 
A Box, Bale or Caſe, whoſe De 4 Feet, 
2 Length 10 


How many Feet and Tuns doth it contain? ' 
. ' Facir,) 240 Feet, or 6 Tuns. a a 


15 


Dr. 6X4 24 Feet. X 10 Feet = 240 Feet. Content, 
A ene tot ts 


e Ar. B K. Leng. | * N 


Note. If the Dimenſions be taken in Feet and Inches, your 
beſt way is to reduce the odd Inches of each Foot into 
Decimals; which may be eaſily done by the following 

Tahle of the Decimals of Inches. 7 3:64 


$ © 


16 7 0. \gſere Be 1nd, Chen 
The Tatts. , e e £05 OT or, 
) A 1 1 Eh . p [ 


— lendth 42 T9719 (4,25) 
Depth 1212 or pet Table 
12 I Length 5: 9. i LEM 17 221% 23 9254 
? yaw aft — 885 Fecht. 1,66. or, 
gar ISO * Tung dg c. 


* 4 * " 6 4 1 6 | 4 0 * - Lift 1 
1 C «& * 25 9 , | wy 
” Þ T *» d 13 * % ” ** 1 
- Tis CTed * ce * e 1. 4 1 117 Ati; 207 | «airs 


- 


yen: 315 Wt. 27 590 12112 0883 910 Ani 

{ * 1931 de 38 85 WR! 0 10 8 — If * 1 

288 n 1 op eft51 281 5% 1.05 
A er oh H1dUul)zy;$650 Ares eff the Ende. 


oil; Jud f Length. 101 22. d 5 0 
tv 0 100 jt Me 00 ee 7 1? $3 noir b VT: 
| 1 


. 

2 711 1 275 td ' bt . wn: +4 A 56529 7 > 27 , an "6 oF "4 7 197 
9 ＋ 7 2911s as, 011 7913570 b 52 C + 910417: (2: = 7 51h 
7111-19 181 in: 2 Er. 21 3702 © 313 835 $5 veri 
n * P13 53 65 — N e enn N. e =*$5* of 1 
1 2411 66. 684750 Gre kes, 3 17 fl Atta fo 
212 07 a 21 943 26 cl il: 10 wil 21 Oo) 24 624 2A be 
Divide by Sr, 6 Tun. 24 205th) i 
* N the Hundreds in u Tun, | 
1 5 " an 


(9955 be C. 1 e 13 c. 


0 — — x | 
ie rte! bn HM II * 
But, if the Learner is una uainted with Decimal Arith- | 
merick, he may reduce each 'Foor and Inches into Inches; : 
and Multi iphying the Dimenſions into one another, the Con- ; 
rent thus found in Inches, Divided by 1728, che Solid — 
in a Foot, gives the Content in cet; and .this, DiYide . 
again * 40, Quotes the Tuns. en : 
"Example II. 
F. I.” 
Breadth is 46} 


A Bale. or Cale, J 2 374 


9,29, ' 
tent in Tuns Facit. 1 N ey be >; 


.. Eu. 4.4 SS wr” LI ps 


To find the Burthen of a Ship. 17 


54 In B. . SIN F | = ; 
4% DP. 1728) 237600 (m3) Feet the Content. 
2160 Ke | racer 

110 L. 
— — 


237600 Content in Inches. d ber 
„ eien ane | lv Bf. - WER 
ale) 13h 6: 82. Facit. 


8 8 Nr 6 
Hundreds in a Tun 20 N 
Ale) 3410 (8 3 
N ö — 


cg: 54 4 2 
Quarters in a C. 4 | 
Wy P*:., F 


In Caſe you take on Board ſeveral Bales or Caſes at one 
Time, tis beſt to take their Marks; Numbers and Dimen- 
ſons, and enter them in a Table in your Pocket-Book, as 
bere · under; and ſo find their Tunnage at your own conve- 
ment Time, if you ate employ'd in Stowing them in che 
Hold, or otherwiſe, _ e 


Month '[BreadrthDeprh, aden Content Gatos | 
Day. 5 Fer; Inc. F. In.] R In, 1 f 


— 
1 


CITES — — — 


mY . ; " 
— 8 — Wnt | ot RG. 


- ——| — —— — 
4 I AR 2] 4::3,}2:815 5 (06,0375 


. 1 
| e | 1 145 2 22 8 2 4 — 
To find the Burthen of a Ship. 


lad the Burthen of any Ship; that is, to Gauge her Hold, 
or find her Tunnage. 9. n e 
Khere are ſeveral Ways for Performance hereof, by Sbip- 
Builders ; but 1 hall only r Way, as uſed: : the 


2 * 


* * 


— —— — > 


— ä—— — 


buy Difference between the Bungiand: Hekd — this 


294, Quotes the af the l . Sl multiply'd by the 
" 5 ine 


18 To Gauge a Ch bbieh h fu 


Sworn Meaſurers The Rule is thus, viz., Take + Parts of the 
Ship's Breadth, and Subſtraft it from "the Length, (taken 
from the Stern: Poſt, to the Foot of the Perpendicular dropt 
from the upper Part of the Stem ; ) the Remainder inultiplyd 


by the Whole Breadth, and that Product again bythe 4 Breadth; 


the laſt Product, Divided by 100 for Kings, or 94 for "Fg 
chant;, (gives the) Tunnage. Ini 2003009 ders 
Exampld. R 
Suppoſe a 8 Mer 74 74. Feet in, Length (from the Stern-Poſ 
to the Foot of the Perpendicular, from the upper Part of 
Stem ;) and her 3 Breadth; from . to Out-ſide, 


16 Feet: What is this Ship's Tunnage ? : 
2) 26 (13. Half Breadrh, Tas 5) 26 (5,2 


1 — 3 


S945 64) 4 


w— — 


— 


15,6 che! Part f 
Then from the Length = TY x od u — (the Breadch, 


Take the + of Breadth __ | 
Wale T Breadth. 
Reſts 8 $8, Neige, 3 thisX138=197 39,[2 


60)T (197, 32; Kin 's Turiniye:) and A 
x we 1e Fn ; Merchant 's OY 95 e 


4 1 Ne - 1 1 "FS PI! 2 . 1 = 7” ——— — 2 
2 ® - — 1 


- 


2 Gale or Meaſure « a Butt, 55 ce rs 2 ed, 


" Barrel, er fd (Spberis had Can. 


* — 


— — 


4 


» — — 


ov muſt firſt abus fte 2 * Ne 's, 5 7 a men 
Diameter between the and the Bong..thus ; find 


Difference multiply'd by tr, and allded to thi 


Head Diameter, 
gives the Mean Diameter; this 


nd Divided by 


R 0 the 2 in ons; ; or it Divided 
359, the Quant ty,of Ale Gallo uir'd. 
6 ſe a Cask es May 3 Head 
uppoſe a Cask whoſe Bun Diam er is 31 gy ; ea 
eter 24 Inches, and ies. Legi 47 35 what” 25 Gy 

Content in Wine or Ale G; long f | 
B.D. 31. — H.D. 24 * 7 X- 775 N | 
nd H. D. 24+ 4,9tz 26, in 
Then 28,9 K 28,9 = = b3y, 21. 

4 ok 


Inches. 


as 


The Diameter in 


F 


> 1 


1 
And 4559) 294) 835,21 4 584 Ates! in Vine | Gallons, , 29 


— — — — 


To Gauge a'Cask which, vu ful. 


ine 42 — 27 21 Ale Gallons. ) re 24A 
Lang. ; ' $9 
154 XK 47 — pen in. . 
132 X 77. 129424 9 : tin plc z che 
5 


I Table for Gauging, Wine-Casks, when full. 
* HeadlBung.] I ead Bung. 


J PG, Pes, D. 6 57, C 4G: Th „ Pts JIG. Bl. . 
2.39804. 790 
; 2. $21 71%503}5.007.1/ 
* | 7 . 2611 5.222 | 
E 14912-12115.444; 
9 | z 
4. 76] 335566 || 
E 93855 95896 
10 as 37. SS yn102(5 23. 64(6 
5 21215313-18316:36 
: 91.1443 44805 403.30 56.619 | 
E 49.181 615513-428]6.85.6] * 
4 1576.75 Fe | 
2 12þ.363[0-32627]0.826}r.652 22.900|4,00c [473-63217. 364 ; 
M 13 5.792 a. 383 800,88 81. -0o90x:T9513 813.81 217.655}; 
-2220.44412910-95.3|, | $913-94517-890 
| 151. 5 2 — end 4 040 45 2:29 +. —. 014. o8( _ 
| 2. 5 chis Table. of dee 


* 


The Table ſhe ws for 14 Inches 7 bana : 0.663 


Far the Bung Diameter 31 Inches — r 


ee =, | 
Their Sum is the Mean 8 — 2.8 


1 — 
Which Multiply by 1 Wan 10 4 — 97 
- — % ts 14 19817 
, | 31324 || 
— 


Product! is the ne Wine olle 0 f : 133,957 | 
| 
To turn Wine Gallons into Ale Gallods, and ch, bak is 
the Proportion, | 


; ' 
, 


e 2) 


— 
—— * 


— 


- 
— 
3BJ2J2j—y•L—v— —ꝛ . — — 
4 4 - 2 et —_— — 
= 27" 
. - * — a 
5 's a: << -— an 
— 


0 


ns, 


N. 15 Gage 4 Ca vieh i 4 not fab. 
282 231 4 | | 
8 to A ſo is che ones in Wine Gallons, to 
the Content in Ale-Gallons: For 


Note, 1 ſhe Wine Callan c contains 27 and the Ale Gallon' 
282 Solid Inches; or, 237 Gallons of Wind makes 282 Gallons 


of Ale. hs 

Pome. "The Vs of this Table 3 
Tam for FIT in = The Ta le! 18 Aol Gal. 
| -Casks whith: ae le 10 loi alf Gallons, and 
55 Proportion may go near- 
1Parts G parti Rule: Find the Content 
of the whole Cask, 'and find 
how deep the: Liquor Is with- 


in the Cask; then ſay, 

60. A the Diameter (at the 
dung in Inches, to the Depth 
of Liquor; ſo the Rad. bor 
the Table 19000, to the 
Proportional Part. Find in 
n the Gallons and 
Parts, that anſwer chat! Part 
Proportional; then ſay again, 
$63 Gallons, the Gall.of 
the Rad. is to the Proportio- 
nal Gall, found, ſo is the 
Content of the whole Cask, 
do the Content of the Liquor 

in W Cask. £1 


| © Example. 

Let the Cask be as before, 
310 Inches at Bung, and the 
Liquor 24 Inches Deep. In 

As the Diam. at Bung 31 
To the De 11 of wy vor 24 

o is the Radius o 
tlie Table 7 Pore 
To thepart Proportionl. 7741 
Find this Number 7741, (or 
neareſt to it in the Table and 
it anſwers very near to * Fo 


Gall. T hen lay again, 


"680 10 


Jon 4 


againſt che Wet Portion. 


PJ 7 Ca 
As the Gallons of the Radius 4 ; 3 ene 


& 6300 
To the Proportional Parts found — 52.5 
Ho is che Content of the whole Cask, - eich 


To the Content of the Liquor being 24 Inches Deep rio. 
That is, fomewhar above t 70 Gallons, and Three Quarters. 


—_— 


— I — 


. ——— 


The Ullages of an Engliſh Butt that holds 108 Gallons, 
Ale Meaſure ; whoſe Head Diameter 4 31 Inches, and 
Bung Diameter 3 1 Inches, and Length 46 Inches, 


HE Uſe of this Table is jp; 
plain and eaſie; for 
kere is the Quantity of Gal- 
lons contain'd in the Wer In- 
ches of the Bong Diameter, 
under W; and the Wants, or 
(Dry) Gallons out, under D, 


- 
=O PR. - . oY 2 


Dann E 


The Decimal ant ering to 
Quarts and Pints, are | 


$3 Quart. ,5 = 2 Quarts. 
,75 =3 Quarts. Y, 175 Pint. 


Theſe. Gallons of Ale may | 
be turn'd into Gallons - by 
the Reverſe, of rhe Rule fote- 
E 


261103. 5 
29,106. oſz. 


Of GUNNERY. 


o find how much Powder is ſufficient both for A. tion 
and Proof of any Piece of Ordnance, take this RULE. 
Multiply the Weighr of the Ball, by the Calibers in the 


Cireumference of the Breech; and for Proof, Multiply this 
Produ& by 8 ; for Service, Multiply the fame by 6: This 


laſt 


— g - 2 
— — — _ _ SS — 
- 2 a Ed . \ - * 
2 * 5 E * 


. . 
E oe al a * — 
— — 


— — — 
— 


—̃ — 


% 
— 4 — 


— —— x14 


— — ͤ — 2 
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—— — 


3 — 
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__— TO 22 
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wary; — 


— re oo 1 
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* ——— I 
—  _——_ —  —y 


2-4 


— — — 0 


% 4 
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my *; 2 a) — — 
2 K TRE — 43 
P 9 - * 
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— — 
2 * 1 
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* E ee ts Ee ES 
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—— — — V—: 
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0 r 8 r — 
1 —— — * 
— 1 n = 
4a 
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YA 


A Mechanical, way to mate axy Dial. 


laſt Frodukt, Divided by 96, gives the Number of Pounds of 


| Example. | * 


2. Pon ul 03668 151%! &381] 5:15, 7 
1 4 a Cannon Ball of Iron veight 34 J. fit for a Gun, 
who 1 of the Rore 


owder fit for 


"—_ — @+ 


whoſe Breech contains 9 Calibers, or Di: 
in Circumference; 1 demand the Quantity of 


Proof and Action? 


» —— —— oo” — 
— — — — . — a5 9 eee. - - Daw Hires ” woe ö 4 


Ball 24 J. 24 [. 
. 3 4 ö 
4 4 1/33, * * | . 183 Ural 9; wy 15] F R * 4 N | x 
| den 258 37 4 ue : WW af a 0 
16 ane 


W J Wing; unh AR 

' s ov * cr * 1 > * % 9 

Wr ( 244479, * 11 21 2 47 g = p 

vp: Con BIRLA Dd: ul 13 fo ater tld ann 
\ 2 


9 174 (187. Post. 30 1296 (13 $4: or 73 fn y. 


13 7 e EAN 
94,9 at DN $44 


* 
, 


Others; and let your gun Experience.proye or diſprove it. 


S £7 * * * fe 2 1 * OD ” ©; R : * 17 — i 
2 = * 4k .Þ . .- O1i> 4+ $14 > : Wy of \ *# WW + KP ©), * 1 424 


— 1 


. 
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To mike 


clination, Reclination, &c, 


Mo thus, by the Help of a Large and Good Hdrizental 


7 


mutt have a ſm | 
or Hair to go through;-.1 You may 'wotk thus: Under the 
Plane, whbre you intend'to' make a DI draw a Level Hori- 
zontal Line, by a Carpenter's or other Level ; to this Line 
ſer a Scaffold or Frame of any Board or Boards, deep, accor- 
ding to the Bigneſs you intend the Dial to be; this Scaffold 
mutt be Level likewiſe. | 

This being fitted, and by any other True Dial or your 
Minute-Watch, re&ify'd; find the true Time of the Day, 
and placing your Horizontal Dial upen the Level-Plane, keep- 
ing it to the true Time of the Day by moving it to and fro; 
you may, by the Thread from the Center, carried by the 
Edge of the Gnomoa or Stile, find out the Center of the New 
Dial, if ir will have a Center; which Mark, and by ſmall 
Tacks faſten your Horizontal Dial in that Place, that it may 
not move the Thread or Hair carry'd by the Edge of the Gno- 
57 A wum 


Dial, au had at the Inſtrument-Maker's,) which 


; 14 vice or Actio 


. — * S e | 0 3 2 4 EF 963-44, 9454 
This Rule is Short and Eaſis: Uſe it, or thoſe deliver'd by 


? & noe ds TIA 6 <P 

4 D1 xt to u Plane, whether Direct, De. 
clining, | Reclining or Inclining; Crooked, Bended, ur 
8 any ways Uneven; 9 any notice ragen of ſuch De- 


U Hole in the Center, to ſuffer a Silk Thread 


„ erer s eee 8 


PPP 


Of te LoN OTT DE 13 
gon, if continued in either Pole, and is the Gnomon to the 
New Dial ; the Perpendicular Line under it, taken by a Square, 
15 the Subſtyler, and the Style may be faſtned to the Plane by 
* of that Thread, 1 | 1 
Now to draw the Hour-Lines, do this, Lay the Thread fix\d 


to the Center of the Horizontal Dial, over the Hour-Lines 


and Quarters, and mark out in the Horizontal Line, on the 
Plane, where they Interſe&.: Lines drawn from the Center 
of tile New Dial to theſe Points, are the Hour-Lines :- But 


ſome Hour-Lines may run off the Plane, or by reaſon of their 


Crookedneſs, or ſome Pillars may kinder; to help this, draw 
as large a Square or Oblong upon the Horizontal Plane” as 


you may, and transfer (by help of the Center-Thread) all 


the Hours from the Horizontal Dial, into the Lines of the 
Outſide of the ſaid Square or Oblong. Now if you bring a 
Thread from the Center of the New Dial, and reſt it upon 
the en mark'd in the {aid Square, the Center- 
Thread of the Horizontal Dial,carry'd _—_ to touch the other 
Thread, will deſcribe the Hour-Line defir'd, whether upon 
an Even or Uneven Plane, that have Centers for the New 
Dial: But if the Line carry'd by' the Edge of the Gnomon 
of the Horizontal Dial, will not meet with the Plane, as in 
all Eaſt arid Weſt Planes much declining, then muſt'you fix 
up a Board or other Matter, to receive the Center by the 
Side of the Plane; and then fixing a Thread there, by that 
and the other Thread, you may ſtrike all the Hour-Lines, as 
was before ſhewed, in Crooked Planes; and the Thread from 
che Centers, being the New Gnomon, muſt be fixed to rhe 
Wall by Two Stays. 1 8 
This may be practis'd with as much Curiſioty as any other, 
and will be Sure and Exact. FED 1 | 


r 4 8 3 — — — 


— 
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Of the moſt Rational Ways that bath Bitberto bees propos d 
to find the LONGLTUDE at Sea, by Obſervation. 


- 4 a 


Hich are theſe Five, viz. I. By an Eclipſe of the 
Moon. ; | | | * 
II. By the Moon's Place in the Zodiack given. 221 
III. By the Eclipfes of Jupiter's Satellites, or Circumjovlalt. 
IV. By a Clack, Watch, or Hour-Glals. | 
V. By the Diſtance berwixt the Moon- and ſome known 
fred Star, ſituate near the Ecliptick.s © © 1 


Ifti 


IE 


IF the Longitude could be as certainly found out at Kl. 
as the Latitude, it would render Navigation perfect. Vet, 


* 


hitherto, cho” many of the ableſt Mathematicians in Encland 
(and elſewhere) have · attempted it, but never accompliſh'y 
it. Theater, in his Planiſphere, tells us, he can by that Inſtru- 
ment, as certainly find out Longitude, as to find the Riſifg, 
Setting, and Southing of the Stars: Bur if he could, he 4085 
very. ill expreſs it; and therefore, we may conclude, chat 
Aliquid latet quod non patet; and perhaps he might keep a Re- 
ſerve to himſelf on purpoſe. Others (ſince the late A& o 

Parliament has been pleas'd to offer ſuch a Liberal and Plen- 
tiful Gratuity to him that ſhall firſt diſcover it) have exerted 
their utmoſt Induſtry for attaining this End: Some of whom 
have been ſo far from compleating their Deſign, that they 
have rather render'd themſelves and their Works ridiculous; 
by publiſhing ſuch Abſurd, Improper, and Improbable Me- 
thods. But to wave all theſe, we ſhall only infert ſuch 
Methods. as may ſeem moſt probable, „ 

The Proceſs for finding the Longitude of any Place, de- 
pends upon the Inequality of the Motion of the Celeſtial Bo- 
dies; for if both the fixed Stars and Planets, be mov'd r 
an Equal Degree of Velocity from Eaſt to Weſt; every o 
theſe in the ſame Number of Hours ſhall paſs through all the 
Meridians of the whole Earth: But by reaſon of the Inequa- 
lity of the Motion of the Celeſtial Bodies, if any fixed Star 
come to any Meridian at Twelve at Midnight, it ſhall come 
to that Meridian that is geo. Diſtant to the Weſtward, at 


11 h. 59 m. and conſequently the Error of one Minute of 


Time in Motion, produceth an Error in Longitude of about 
90 Degrees. | | | 

Alſo the Moon (whoſe Motion is ſwifteſt of all) comes to 
any Meridian at 12 a Clock : She ſhall come to a Meridian 
which lies 59. 12. Weſtward, about 12 h. 1 m. and therefore, 
from the Error of one Minute of an Hour in the Moon's 
Mocion from the Sun, ariſeth an Error of 99. 12m. in 
Longitude of the Place propounded':' And in the Motion of 
the Moon from any fixed Star, riſeth an Error of 69. 48. ; 
and in the reſt of the Planets, afrer the ſame manner, the 
Error increaſeth ; both from the Planet's Place, taken by Ob- 
ſervation, and from the Tables calculated according to the 
Proportion between the Motion of the Planet obſery'd, and 

the Motion of the. Primum Mobile, | | e 

From which, we may infer, that ſeeing the Difference of 
Longitude cannot be obtain'd by help of Celeſtial Oblervationg, 


unlels che exact Time be known between both Places, = 


Of the LonGrTupe. 25 
Difference of Longitude is ſought; ir is obvious, that if 
dhe Errors at both laces be not of the ſame Denomination 
t; and leſſer than 1 Minute of Time, the Error of Longitude 
cannot be leſs than 13 Degrees. 
U Hence, tis manifeſt how difficult (if not impoſſible) it is, 
u- WH co find the Ship's Longitude at Sea, by Obſervation of the 
8, celeſtial Bodies. However, the Deſign here is to ſhew the + 
yarious METHODS propos'd, and that there is not ſuch a 
@ WM Myſtery in this Notion of Longitude, as our yulgar Seamen 
8 r N Nr and Carpenter's Geography, 
D p. 416,417,418,420, Oc. \ewton $ Idea. Nautic. P. 79, go, &. 
n- collected from the ſame. N 


— 


Mzti65 l. 

ce- Wt find the Longitude of any Place by an Eclipſe of the Moon? 
AT the Moment of Time, when through a good Tele- 

e· ſcope, you obſerve the Beginning, Middle, or End of an 


Eclipſe, you muſt take the Altitude of a Fixed Star, whe- 
1 ther it be upon the Meridian or in any Azimuth, it matters 


0% Wot: But if the Star be on the Meridian, you may (if you 
he knew it not before) find the Lat. of the Place. Which Aſtral 
a> Altitude being taken, find the Hour of the Night with all 
ar Wl poſſible ExaQneſs ; which is moſt eaſily done by this follow- 
Nc ing Rule: viz. If the Star be upon the Meridian, to the Com- 
F plement of the Sun's Right-Aſcenſion in Hours and Minutes, 
44 add the Star's Right-Aſcenſion in Hours and Minutes: The 


bum is the Time requir'd. Compare this Time of the Night 
1 thus found, with the Time of the Beginning, Middle, or 
End of the Eclipſe, found by the Almanac or Ephemeris cal- 
culated for that Eclipſe; and the Difference in Time, be- 
tween the Place for whoſe Meridian the Ephemeris was calcu- 
ne WM lated, and the Place where this Obſervation was made ; aad 
then the Long. of the Place where this Obſervation was 
made, may he found by converting the Hours and Minutes, 
in the Difference in Time between the Two Places, into De- 
grees and Minutes of the Equator. Ts 
This Method would be very accurate and uſeful, if we 
could ſee an Eclipſe every Night: But as Eclipſes ſeldom hap» 
pen, and when they do, are not viſible in all Places; there- 
fore, it is not ſo uſeful at Sea, being rather accommodated 
to the Shore : And thereby, the Longitudes of moſt Places 
were diſcoyer'd. en 
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wi .. find the Longitude of any Place, having the Moon's Plat 
in the Jodiack given. 


FIND the true Time in which the Moon comes to the 
Meridian; and thereby find the Longitude. Thus; 

The Lat. being known in the Place of Obſervation; find 
the Altitude of any known Star, and thereby the Time o 
the Night with all imaginable Accuracy. (But note, tha 
the Akitude of the Star, muſt be taken SE when the 
Moon is upon the Meridian.) Next find what Degree or 
Minute of the Zodiack or Ecliptick is in the Medium Cali, at 
that ſame Time exactly: And thus for the Time found, we 
have the Moon's true Place in the Zodiack. 6 

Then from the Tables calculated for the Meridian 2 
Almanack or Ephemeris, find the Hour in which the Moon 
ſhall be in that Point of the Zodiack ; and we ſhall have the 
-Horary Difference in Time, between the Two Places; viz. Of 
the Place where the Obſervation was made, whoſe Long. is 
unknown; and alſo, of that Place to whoſe Meridian the 
— 07 was calculated: And then proceed as in the former 

od. 


Mz7n 0D III. 


To find the Longitude of any Place, by the Eclipſes of Tupiter's 
A Satellites. | 


ABOUT the Glorious Planet Jupiter, there are Four 8. 
tellites, Moons or Companions, (Inviſible to moſt naked Eyes, 
though very eaſily perceiy'd through a Teleſcope ;) which 
continually move round about Jupiter, reſpe&ing him as their 
Common Center : Their proper Motion, by which they are 
carried about Jupiter, (for their Diurnal Motion, and their 
Motion in the Ecliptick, is common to all the fixed Stars, to 
Jupiter and the reſt of the Planets,) is ſwift: That which 15 
neareſt to Jupiter, finiſherh his Circuit, in ; 

1 Day, 18 Hours, 28 Minutes, 36 Seconds. 


Days : Hu. 
The Second in 3: 13 317 64 


The Third in 3 7 2 03 : 59: 36 
The Fourth in — 


2 
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A TABLE of the Eclipſes of Jupiter's e Viſible 
under the Meridian of the Obſervatory. Anno 1653. 


February. 
Dtl. M. Satel. 


6110. 381. E. 


1113.3 3 Iz. 
1312.3 t. 


157. A1. 


1619. 435. 
1612.5 53. 


220. O11. 

March. © 
D{H.M. Satel- 
118. 2112. 2. E. 


Ito. colt. E. 


— — — — 


. 50lz. I. 


411. 512. E. 


85. JI. E. 
. 48 3. I. 
8. 53 3. E. 


D. H. Satel. 


— 


+ 


September. Hi. M. Satel. 
DET I. . 7. 1. 1 
4114-412. IT. . J J. | 
$T2.32/1 I. 4. J. 
1015. 410U4. I + E. 
1 T4.271T I | 3 3. I. 
1 13.2613. E. 042. L | 
2216.2 31. I. 5. J. 
2613.57 2 1 > . 
260 7.2704. E, | 268. 2202. J. 
274. 304. E. 22992: 1. I. 
2918.18 J. E.] December * 
30 23228 3 H. M. Sate! 
telt. I. 
Draper | 3%. 394. J. 
ye 2. I. 
5 E 
ig 3 1 
is 4 © 
* 8} 207. I. 
*[1516.35]1, I. . 
22 18.2911, I. i J. 
24.12.59/1. I. 50 f. J. 
259. 2413. E. 5 . I. 
3111.50%½. I. ö J. 
— — 5 E. 
November. | f uy | 
M. Patel 233. . 
525. 1 421. 1. 
11.2802. I. $32. I. 
13.2403. E. | 25/1. ct. I. 
9. 19/1. E. 27K. 3 t. I. 
>." he Y 
I. 30148 33/1. E. 
"hs 
oft. E. 
3 
EL | 
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| A CATALOGUE of the Eclipſes of Jupiter's Seer, Views | 


under the Meridian of the Obſervatory, « or near it. 
Anno 1694. | 


Om 1 


January. — 
. D. E Sa Satel. 
*| 519. 47|z. E. 
» 308. E, 
. . 413. E. 
June. ok 


IHN 
e 
[ — tr. E. 


ep 


"December. 
— | 2 H DiH M.\Sare! Satel 


e 


11015. 39 ft. L. th 7. 2812. 
1277.19 lz. I.“ 17. 54t. 
1817. N 1. I. 121 ge I. 


me 2611 L. 
. Ottober CS 28 th I, 


1299. 1312 


Febr ru ary. 


* ® 
hk hut tk rk ut rt er er er er et ut 


: 22/1 3605 . 
| 28'21.13]1. 
78 2013, 
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| - Idea. Geogr. & Nautic. | 


Firſt, You muſt have in readineſs a Teleſcope Twelve or 
Fourteen Foot long; which directed to Jupiter, will ſhew his 
Satelites ; which otherwiſe, are inconſpicuous to moſt Men. 

2. This Table it ſelf ſhews you all the Eclipſes of the 
Four Satelites, for every Month of the Lear; and upon 
what Day of the Month, and Hour and Minute of the Day 
each Eclipſe happens. | 

The Letter E, ſignifies the Emerſion or End of the Eclipſe; 
and I, the Arkh av or beginning thereof. | 

Thus in the firſt Table againſt Seprember:26, you find 13 H. 


57 M. and in the Reſponding Satelire Column, you find AE. 


The meaning whereof is, that upon Seprembe» the 26th, at 


13 Hours 57 Minutes, Afternoon, the 4th Satellite Immer- 
m7 or Entreth the Shadow of Jupiter; and conſequently the 

clipſe endeth. Alſo againſt December 2. ſtands 11 H. 10 M. 11. 
which ſhews, tht the Firſt Satelite Immergeth or beginneth to 
be Eclipſed that Day at 11 H. to m. Afternoon. And up- 
on December zoth. the Table ſhews you, the Tame Firſt Sate- 
lite Energeth, or ceaſeth to be Eclipſed, at 18 H. 33 M. Af- 


ternoon. 


The Eclipſes in theſe Tables, are ſuch as are Viſible in 


England : But to find when any other Eclipſe; not Viſible to 
us, but under ſome remote Meridian, happens; you muſt 
firſt take the Mean Revolutions of the Sarelizes : Then to find 
when the next Eclipſe of the Firſt Satelite, &c. will happen 
after October 1694. you muſt do thus: 8 

To the given Time of the Catalogue (or Second Table) for 
October the qth, wiz. 15 H. 54 M. add the Time of one Re- 
volution or Circuit, viz. x D. 18 H. 287. 36. the Sum 
is 2 D. 14 H. 227. 36 „. which add to October the 6 D. 14 U. 
227. 36 / wiz, the Time of the next Immerſion ; and thus 
you may proceed for all the reſt : And by the help of a Ter- 
reſtrial Globe, re&ify*d for the Latitude of London, and to 


the Day of the Month; you may find where any other Im- 


merſion or Emerſion will be Viſible. 

Thus having ſhewn the Uſe of theſe Tables of the Eclip- 
ſes of the Satelites of Jupiter; you muſt have ready (as was 
ſaid before) for Uſe, a Tube or Teleſcope Twelve or Four- 
teen Foot long directed to him to diſcover theſe his Atten- 
dants; otherwiſe, they are not diſcernable by the naked 
Eye. Therefore, at the Time of Obſervation, W 


The Uſe of the foregoing Tables, collected from Mr. S. NEWTO "5 
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be always when fome or other of Jupiter's Satelitet are Eclips'd; 
you muſt find the true Time of the Night, either by the 
Altitude of a Star in any Azimuth, or by any Stars coming 
on the Meridian at that Time. „ 
Then by comparing the Time between the Merid. for 
which the foregoing Tables were calculated, and that which 
you find either by the Culmination of any Star, or its Al- 
ticude upon any other Azimuth; you may attain the Diffe- 
rence of Time between theſe Two Meridians ; which Dif- 
ference of Time, proceed with as directed in the firſt Method, 
Note, In the foregoing Table of Jupiter's Satelites, calcula- 
ted Anno 1694. you are to obſerve, the Eclipſes of the Firſt 
Satelite are the moſt convenient for determining the Longi- 
tudes of Places; not only becauſe they happen more fre- 
quently, and may be diſtinctly ſeen wah a good Teleſcope, 


Eight, Ten or Twelve Foot long; but alſo, becauſe its Mo- 


tion is found more Regular. | | 
Alſo the Satelites of Jupiter having no ſenſible Parallax with 
the Earth, in every Poſition of Jupiter above the Horizon, 
they are conveniently obſervid. N 
Example. 5 
Admir in a Ship at Sea, (or on ſome unknown Iſland, I 


were on Shore) October the 8th. I find by my Teleſcope, that 


the Immerſion of the Firſt Satelite is at 3 a-Clock, 48 Minutes 
aſt, in the Morning; viz. by an accurate Obſervation ta- 
en, of ſome known Star's Altitude, (or when a Star was 
upon the Meridian :) But by the foregoing Table for 169 
I find the Immerſion to be at 14 Hours q3 Minutes, or 2 H | 
41 M. 5 from the obſerved Time, 3 H, 48 M. 


; b H, M, 
Adding 12:ſßſ‚ —— 19 : 48 
Subſtract the Tabular Time — 14 4 
The Remainder is ies — 1: of 


—— — 


Which Reduced to Time thus; H. M. 
ws 


— ( Multiply by the 
5 2-39 Ratio of 15. 
3.0 wiz. 5 and z. 


| 16; 45 The Difference 
of Longitude berween the Meridian of the Ship, (or Place) 
and that of the Place for whoſe Meridian the Table was cal- 
culated. | As 


* 


Of the LoNeITAupE. 31 
As to this Third Method, by the Eclipſes of Jupiter's Planter, 
this muſt be own'd of much greater Uſe; fince the Quick- 
neſs of their Motion, eſpecially as to the Firſt or Innermoft, 
makes the Moment of their Immerſion into, or Emerſion 
from Jupiter's Shadow very diſtin& and nice ; and their Fre- 
uency, which is almoſt one for every Day, render them fir 
or the conſtant Uſes of Navigation. Nor have we any Me- 
thod ſo uſeful to diſcover the Longitude at Land, as this. 
Yet this Method labours under Difticulties ſcarce to be re- 
medy'd : viz. . The beſt Tables of their Motions, for want 
of a ſufficient Number of Obſervations, are not arriv'd to 
their deſir d Perfection; to be at all Times depended on, to 
be put in Practice. 2. The Difficulty, if not Impoſſibility 
of finding true Time at Sea. 3. The Improbabiliry of ma- 
naging a Teleſcope of Ten, Twelve, or Fourteen Foot long, 
that State of Toſſing, Agitation, and Rowling Motion of a 
Ship at Sea. 4. The Impoſſibility of ſeeing theſe Eclipſes, 
for about Three Months every Year, when the Planet Jupi- 
ter is near the Rays of the Sun; or when he is below the 


Horizon ; renders this Method, at preſent, but of ſmall Uſe 


in Navigation, 
Mz Trop IV. 


To find the Longitude of any Place by Automata's, or Uner- 
ring-Clocks, Watches, or Hour-Glaſſes. 


Firſt, BY Sand-Glaſſes : You are to prepare a very perfe& 
and true Running-Glaſs, which may preciſely run 24 Hours 
without Error. And at the Time you ſet ſail from the Land, 
ſer the Glaſs a-running that Day, juſt at Twelve a-Clock ar 
Noon, when the Sun is upon the Meridian: Being run out, 
be ſure to turn the ſaid Glaſs inſtantly as it is out, not lo- 
ſing any Time in the Turning of it. And ſo having very 
warily kept the ſaid Glaſs, till you think good ro make an 
Obſervation ; at which Time, it is requiſite to have in rea- 
dineſs, an Half Hour, Minute, and Half Minute-Glaſs ; 
that if the 24 Hour-Glaſs be out, before the Sun comes to 
the Meridian, then ſo ſoon as it is our, to turn the Half 
Hour, Minute, or Half Minute-Glaſs, as you ſee occaſion ; 
thereby to know exactly how much the 34 Hour-Glaſs is 
out, before the Sun comes to the Meridian: For if the Sun 
is upon the Meridian, juſt when the 24 Hour-Glaſs is out, 
then you may aſſure your ſelf you have {ail'd North or South, 
and are fill under the ſame Meridian you were at * : 

ut 


- 
3, 
1 
3 
} 
+ 
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But if the 24 Hour-Glaſs be out, before the Sun comes to 
the Meridian, for every Four Minutes that the Glaſs is out 
before Noon, your Difference of Longitude is 1 Degree to 
the Weſtward ; and for every Hour 15 Degrees: And con- 
trary, if the Sun comes to the Meridian before the Glaſs 
out; then according to the ſame Proportion of Time, is 


your Difference of Longitude to the Eaſtward of the Meri. 
dian you departed from. 


Secondly, By a Good Watch, that hath been obſerv'd a-ſhore 


to keep a True and Equal Motion: But here we muſt obſerve, 
that if the Watch be never ſo exactly made, yet it will not 
keep equal Pace with the Sun, or a True Sun-Dial ; but 5 


Faſter or Slower, according to the following Table of 
uation of Time. 


7 


The Uſe of this Table is very plain; for find the Month 


at the Top of it, and the Day of the Month at the Left 
Hand, and in the common Angle of meeting, You have 
che Equation in Minutes and Seconds, whether it be too Faſt 
or too Slow, as the Title (Watch zoo Faſt,) er Watch too flow) 
dire&s. Therefore, if you ſet your Watch or Clock exa&ly 
with the Sun, when the Equation is Nothing, (as on the Sixth of 
June,) it will after that cou hold the ſame Equation found in 
the Table, whether too Faſt or too Slow: And the Quantity 
(if your Watch go right;) and ſo likewiſe at any Time, if you 
ter your Watch when there is Equation ; you muſt give it 
the Equation anſwering to that Mouth and Day, (whether 
too Faſt or too Slow) and then it will alſo hold the ſame 
Equation : For a Good Watch or Clock divides Time equal» 
ly ; but the Sun, by Reaſon of ſome Inequality in his Mo- 
tion, divides the Time unequally : So thar if the Sun, and 4 
true going Watch, be Set together at ſome Times in the 
Year, yet the {aid Watch will ſometimes differ Lo, 12, nay 
ſometimes 16 Minutes from the Time given by the Sun; 
and yer no Fault in the Watch (as beforeſaid.) This Ta- 
ble will ſerve for many Years, without any ſenſible Alte- 
ration: And for the Reatons of the Sun's Inequality of 
Motion, and the Equation of Time, I have not room here 


to explicate; but refer the Reader to my Speculative Aſtro- 
nomy, in the Engliſh Academy. 
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The Uſe of this J. abl AS to fetermini the Di 
of Tong nude, 1s thus z ee provid 15 wh E. ggod = 
char you u kriow by Fxperience to have rue and Equ 
Motion on Shore, eg you ſet oy Or, eee 8 — 
Land;%bferve bie A 4 of Time 

the Watch is too Faſt it "Igor your 1 _ oo 
25 before ꝗirected, an TN to the he Tide the Day 


— 0 NW. 8 it be e rhe. Fquadion 3. Joching, 1 
5 50e 1 dall erh EH 18 ort upon See ang 5/4 
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25thof November," wht Yarion. In the Table! 18,7 

25 SEconds, and the "Watch 00 How: 1. conclude ff 0 

—— that 2 oy . ſhopld be £0 25 S. to 5 
behind the , 89 0 by a une Nen. ial, 4.NEIELO 

_ my . . 8. behind the Tims. g given by. the, 5 

a uppoſe I fe 85 575 e at 12 a-Clock, L pur it 32 My 5 


ri'a-Clock, And | then pr 92 A rele Square or Roun 
Dor ef about Four. gx. 1175 Inches Brdad and ban 
fu With Fine Chrt6n, part of the- Cotton out, an 
purting che ein is the a is of the Box, upon che Fo 
ton you 888 "and put the reſt you rook.out 
Fi the Watch cl TY, ſhut the. Box keeping it in _ 
Dry Place, as 9 0 Cabbin, or upon.lome Shelf near, your 
bed: And: this 0 hinder he 155 tion of Air, in in Ae 
ent Climates, ron h Ss ert on the Movement, B95 
cauſe it to go 2 8 or flower. Then, ſuppoſing you 
er- Eaſtward, you r "Waxch wall want, ſomething o pes 
2· Clock; if Weſterly, It. ok be more than Twelve: by the 
Watch. Add c fd the, Sun wy * * the Meridian; 
| and find by my Wach ic 3s 16 m, ter 2 a-Clock,,an 
| looking: in the Equatiop-Table Dr Ts Day of, the, Month, 
(ſuppoſe Feb. 18.) I find my Watch too Faſt 12 M. 4 S. 
| Ther re 1 {dh 47.S. from the Time given by.the + 
| Watch 2 H. 16 M. 15, the Remainder. 2 H. 3 M. 28”. Re- 
duced as in the Firſt Method, gives 3co. 51, = Difference of 
Long. bur if, it had been too Slow 129, 47» you muſt have 
added 12. 47". to 2 H. 16, 15”. the Sum.z H. 29. oa“. would 
| piye the Difference of Longitude Viz. 37%. 181. 17 thought, 
| hat if this Method was carefully Pat in practice, by our 
, Commanders, &c. at Sea, it would render the Buſineſs of 
Longitude praQicable ; but we would adviſe, not to confide 
| ſo much therein, as to omit any of the Methods of a Jour- 
, or uſual Precautions to i a 18e when ſhe 2+ 
proaches near Land. 
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w find the Longitude of any Hang the Appulſes and Occhia, Ml Ya 

tations of the fixed Stars by the Moon. See Dr. Halley's Appendix, | 

to Mr. Street's Aſtro Carol. Ny agus Fad or 

There haye been other Methods for the Diſcovery of Lon. vs 


girude ; das, . ren . 
1 MET RAHOD VI. * 
ITHE Variation of the Needle from the North, is now, eac 
eſpecially ſince Dr. Halley's notable Obſervations, and. Map Bu 
thereto relating, become one Method for this Purpoſe : Far- the 
ticularly in thoſe Parts where the Variation. is beſt, known; 
and the North and South Poſition of its Lines are moſt re- 
markable. For by crofling the Meridians, there you alſo W Bl: 
croſs the Curves of Equal Variations, and diſcoyer in ſome Cc 
meaſure your Longitude thereby, _ 67-2 Fo 
But in this Caſe alſo, the Curve-Lines of the Variation of ha 
the Needle, are of ſmall uſe ; becauſe the Laws of that Va- en 
riation, are not yet brought to a ſufficient certainty; not- 
withſtanding the moſt uſeful Endeavours of Dr. Halley in that y= 
Matter. e Neighbourhood of Iron Mines, of Iron, or 
of Loadſtones themſelves, do ſometimes diſturb the General 
Rules, and deceive the Obſervers of that Variation. The 
Poſition of thoſe Curves too far Eaſtward or Weſtward, in a 
great part of the World, renders this Variation uſeleſs, as 
to any general Diſcovery of the Longitude. And even there, 
here the Paſition of thoſe Curves is the moſt Advantageous; 
as it is about the Cape of Good Hope, and a conſiderable. Way 
on both Sides of it; yet is the Diſtance of thoſe Curves, for 
the Difference of One Degree of Variation, about ioo Geo- 
raphical Miles, 3. e. near 2 Degror of a great Circle: And 
o this Method, (as well as the others) as yet, is incapable of 
Longitude very nicely in any Caſe whaſoever. N 
Let this Method may be greatly improyed, by the Con- 
trivance of the Ingenious Mr. 2 in his excellent Diſca- 
very of the Magnetical Variation of the Needle. 


VII. Another Merhod hath been propos'd for this purpoſe, | 
by certain fixed Stars, choſen for each Time of the Year, &e. . 
but is altogether abſurd, as might be ,caſily proy'd, bad I 
om. 3 a 


VIII. Another to explicate a New Method for finding the 
Longitude, propoſes a new Theory of a Threefold Motion 
the Earth: viz: x. From Weſt to Eaſt call'd the Diurnal, ma- 
kipg its Reyolution about its pwn Auis in 24 Hours. The 

. 1 


Of the VartrarioN. 

id its Motion towards the North, 239 3. one Half of the Year ; 
and the 3d. its Motion towards the South 230 4. the other 
Half Year. _ wet, | „ 

IX. Mr. Whifon, M. A. and Humphrey Ditton, Math. preſents 
us with another Method for the Diſcovery of Longitude, 
from the Exploſion of Sounds of Great Guns, from Stationary 
* Buoys or Marks in the Sea, at ſuch a Diſtance from 
each other; and of Bombs or Fireworks being fir'd up, GG. 
But I ſhall wave theſe, and leave it to the Authors to try © 
their own Experiments, if they pleaſe. _ _ + | 


> 
. 


Laſthy, The laſt Method T ſhall mention, is that of Mr. . 
Blundel, by his Circles of Reverſion, inverting the Mariner“ 
Compaſs, from North to South, and from South to North, &. 
For which Irefer the Reader to his Book in Folio, which he 
f bath plentifully ſpread abroad, gratis; having not room to 
enlarge here. ren | 7 
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al W A» Ess Ax to find the Annual Variation of the Needle, 
ie at all. Times, all Seaſons, and all Places or Latitudes. 


— 
, 
* 11 


A 4, 0  DEPINITION. „ 
e, | HE Declination or Variation of the Needle is uſually 

8; 1 obſerv'd by Mathematieians and Mariners, by com- 
L D of the Sun with the Diſtance of the 


or eedle from the North or South Points of the Meridian; 
0. but erroneouſly, by Reaſon that the Needle continuing its 
id ſtanding, and the Sun's Azimuth altering every Minute of 
f the Day; the Variation, or Difference of the Azimuth of the 
| Needle from the Sun's, cannot be at all Times alike : And 
_ therefore, the Variation of the Needle in the Compaſs, not 


Q= truly to be found by. this Method. | | 
On which Conſideration, we judge, that there could be no 
ſufficient Proof of the Needle's Variation, unleſs by a due 
e, length of Time or Annual, ſuch an Equatien were found 
7. berwixt the- Standing of the Needle, and Azimuths caus d by 
1 the Sun's Motion in the Ecliptick; whereby might be de- 
monſtrated the Variation of the Needle. 

To which purpoſe, the Honourable Edward Howard made 
be Obſervations on both Sides of the Wall that ſurrounds 
af Windſor-Caſtle, not confiderable different: He found the Nees 
a- dle to Point at 130. and to find its Annual Variation in both 
be theſe Places, he gives us this ſubfequent Theorem thus 1 


8 abe VINO. 
2851 H 20. 1 „ne odd ' 0; 0120) * 57 
TT 40. 4400 TT HEORM toil i bt 581 
3&7 
IF betwixt the Sun's Declination' of 30 Minutes from 
the Equator; as alſd, his Altitude. go? Minutes (or leſs if 
need be thought neeeſſary) be taken, the mean Proportional 
Sine, betwixt his Azimuth at) 300 Minutes Dechuiation; and 
Altitude, and the Standing of the Maghetical Azimitith ; and 
next that, the ſame be done fromchis greateſt Declination, 
wanting 30 Minutes, and 30 Minutes of Altitudd.; and the 
ifference taken betwixt both the Mean Propurtionals ſp 
found: It is probably the moſt certain Way to find the Va- 
Tiation of the Compaſs in any Place; for all Times and 
Seaſons of the Near in any given Latitude. 
Jo render the mare practicable the great Publick Uſe. of 
the Compaſs at Sea, and whereby may be demonſtrably 
avoided and detected, the common Errors incident to Na- 
vigation, as uſually obſerv'd in the Variation. of the Com- 
paſs, in Voyages on the Ocean: Let us apply the precedent 
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„* 0% enen. v0 by Io iy Re» A 2 2 4 MN 
Sat 40,9044 be br RAG NIST On wv 
Suppoſe a Ship falls Pom B, Band in England, in Lat. 506, 
307. N. to Lisbon in Pertagul, in the Eat. of 38. 45. N. and 
ax exe; requir'd to find the Variation. for eher 2% 16f Lat. 
In the Voyage, the Diff. of Lat. vis Bg. 41 There is con- 
ſtantiy given the leaſt Altitude and leaſt Declination each 
30 Min, as alſo the, Suns greateſt Declination wanting 30 M. 
and leaſt Altitude 30 Min, which you may reſolve, with 
Mpplicationte the pointing of; ithe Needle, by theſe Two 
Spherical Triangles, vin i RIG 10 net!. 7 oi. | 
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| Of the Vixix't a tte xo 10 
is = $99. 50. whoſe Sine is — 9. 9999981 


And the Azimuth in the Needle, we BOM ſuppoſe 
to be 138. vhoſe Sine i is 


—— 
% 


* Multiplication” | : . 2 T « l 39.35 2086x 


Their Half, and Mean Proportional 3B. 18 on 9.676430 
—— 


For the Firſt Operation in the Triangle S7ZP. 

In the Second Triangle AZ B, the Azimuth will be 
found .tobe'= 549. 34": Jikidle Log. Sine is 9. 9110460 
Azimuth of the Needle as before oy" . 1 9.308800 


Their Maul: iplication —— 19.263434. 


rn 


— 
LU 


— V2—• 


The Half, and Mean Proportional, is 250.5. 9. 6315670 
Firſt Mean * . 28:18 | - 

2 ICTREEG 15 = aa Tt nk Nd 
Variation 3: 28 for the 1 Quar- 
ter of the Ecliptick, in Lat. 489. 36%. That is, when the Shi 
was 2 Lat. 480. 30, N. the certain Variation of the Compaſs 
was for one Quarter of che Ecliptick ; which includes all 
the -VMarieties of the Sun's Annual Motion: The Needle 
being ſoppos'd to point as permanent at Sea, as it is obſery'd 
on Land, s. 

By this. manner of Triangular Solution, #- were no hard! 
Labour oper a Table beforehand, in which might be 
inſerted all the Azimuths for every 2 Deg. of the Diff. of 
Lat. decreaſing to the 119. 45 as che Ship ſails from Parts . 
land; and alſo by the- me Method for the laſt 19. 45". 
which compleats all the Azimuths to the Port of Lisbon: There / 
being nothing more requird, than carefully to obſerve the 


Latitudes in failing, v chu moſt knowing GSO N 
terouſly n. 73.7 1808 ni z N, 5 
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IN at, 495. 4e. Me erical Azitnuch go. Wha s de 
Annyat Variation 7 weary * 
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4 Cf the Vaxrarion: 


In the Triangle 8 Z P, is given SP 899. 30“. S Z. 898. 30“. 
and Z. P 400. 20. to find the LS Z E, which is = 899. 50. 
The Sun's Azimuth 890. 50“. Sine 9. 9999981 
Magnetical Azimuth 82. 00. Sine 9. 1435555 

7 ꝙ— — 
| Z is 19.r435536 
Firſt Mean Proportional = 219. 54. 9-5717768 

In the Second Triangle A Z B, the Azimuth of the Sun 

at greateſt Declin. wanting 30. and Altit. 30'. is S. 9.9057 386 


Magnetical Azimuth 866. 8. 91435555 
1 -aagd Z is 29.0492941 
Half and Mean'®:oportional, is = 290. 33. 9.5246470 
Then firſt Mean Proportional, is 21: %. 
Second Mean Proportional, is T9 : 33 
Variation — 99 2 
At 499. 40. N. Lat. for 1 Quarter of the Ecliptick, that is, 


20. 21'. X 4 = 90. 24. Variation in that Lat. and the Needle 
ſtood at 8 Deg. according to Dr. Haley's Chart. 

By this Proceſs, ſuitable to the Theorem, if oblecyed from 
2 Deg. x. Lat. or as often as Opportunity may be had, from 
the Port whence the Ship ſaild from, to the End of the 
Voyage at Sea; the Courſe will be directed more commodi- 
ouſly certain, and leſs expenſive to Trade and Commerce, &c. 
with a further Improvement of that excellent, ſecret, and 
great guide of Navigation, the Compaſs. 

For further- apprehending the erroneous Method of Cal- 
culation, vulgarly uſed at Sea, in finding the Magnetical 
Variation, compar'd with the Amplitude, Ortive os Occa- 
ſive, or Azimuth of the Sun. a 


. ——— 7 = > —y — 
Of the VIA IIT ION. 41 
As to Amplitudes commonly obſerv'd at Sea; one Exam- 
may ſuſſice inſtead of more.. 4 1d 
In Lat. 510. 3o'. N. The Sun having 210. Declination N. 
the Magnetical Amplitude, obſerw'dat Sun-ſetting, was. 499. 
from the North, Weſt ward According: to the Proceſs / in 
theſe 'T wo: Triangles hereunder: In the Firſt, the Sun having 
no Altitude at Setting, 'Ltake for the Side AB a Quadrant, 
or 90%] as alſo the Side AC gc. repreſenting the Whale 
Quadrant of the Ecliptick, or Diſtance of the Pole C to A, 
the Place of Sun in the Edliptick, in the Triangle A B C. 
"ods 3 nn: 4> 05 tis £927 16 * : 83 22 
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_ 18 SEW 1107 13 4d 101144 . ry 71 
By: Solution of which Triangles, I find the "Firſt Mean 
Proportional Sine ann — 5 45 


And of the Triangle S ZP, I find the 1 5 

Mean Proportional Sine 1: ee 
Their. Difference! —2 6 33 
And true Magnetical Variation from the Amplitude found, 
or the ſame with the Azimuth, the Sun having no Altitude, 
which is 60. 43. That is, the North-Point of the Magneti- 
cal Amplitude, declines from the true North, or Interſecti- 
on of the Meridian and Horizon 60. 43'. towards the Weſt. 
Whereas, by uſual Computation at- Sea, che Magnetical 


. 
- 3444 
ew 


being —2 | 499 : 0. 
The Amplitude found would be— 35 8 
| : — — OLDIES  SIGCiSd ea 165: . 
Variation — — 13: 82 
* rex 14 3 . 130 i #4 | — 
Variation per Theorem — ↄ 6 43 
The Difference is — 1 61259 


— 
So conſiderable an Error is committed in the ordinary Cal- 
culation of Navigators by Amplitudes, which evidently is 
ſuch, in not computing the True Variation inſtead. of the 
apparent of the Magnetical ; according to this Procels or 


eorem. 
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42 Of: the VARIATION: 
Note, That after Sun-rifing, the Calculation bei 


ma 
by the Th-orem, the Azimuth and Variation —— be i 


ſame for that Day, whilſt the Lat. had no conſiderable A} 6 wr 
teration; which by common Obſervation at Sea, would hay Jac 
an erroneous Difference. The like may be found in th B 
uſual Obſervations of the Magnetical Azimuths on the Ocean e 


compar'd with the Sun's : Of which I fnall repreſent to any 
impartial Judge, Ls L rhe 


SHA | EXANM PL E I. . 
The Firſt of May 1723. at Sea, in the Lat. 590. N. the Su 
having 309. of Altitude and Declination 180. 0. 


By Spherical Solution — 10g. og, 

The Sun's Azimuth from the N. W. 180: 00 
; 55 1 4 ——— T 
Magnetical Azimuth —— — A 53 30 kno 
8 r 
The Difference — 1 11: 10 Tin 


is the Variation by common Calculation. : 
By the Proceſs in the Theorem, the Variation oh 8 10.4 


-Erroneouſly ſail'd . 
according to the uſual Calculation of Mariners. 


Ex AMPYIE II. 


V on the fame Day the Altitude of the Sun had been but 
2%. when the Lat. and Declination of the Sun could have no 
conſiderable Alteration : Then the Azimuth obſerv'd from 


the N. or S. Weſtward, by common Obſeryation at Sea, Wl $4 
would be — — w- — | 889: £4. 

The Magnetical as before Standi — 53:30 — 
Difference would be in the variation 2 | 34 34 

Zy the Proceſs in the Theorem, it is bur 16: 30 
Which proves the Error to be 18: 04 


Such a vaſt Erroneous Difference in a Maritime Voyage, is 
only to be avoided by the certain Operation of the prece- 
dent Theorem. | arte, | ; | 

"x3 515 EX AM» 4 


Of the VARIATION. 43 


ENAUP IE III "1 


M AY gth, 1123. before Noon in Lat. 589. North, the Sun 
having 328. of Altitude, and Declination 199. 39. the Mag- 
netical Azimuth was 53%. from the South Eaſtward. * 

By common Obſervation, the Sun's Azimuth 1988: 14. 


from the N. Weſtwardl 180 8 
And therefore from the S. Weſt ward 7: 46 
Magnetical Azimuth — 8 0 

. 1 F —— — — 
By common Obſervation the Diff. and Variation , 18 : :46 
By the Proceſs in the 7heorem, the Variation is 14: 27 


de The Diff. and Error is — = 4 
— WJ That is 4. 19. or 259 m. erroneous from the Proper Coaſt 
che N ought to ſail to. y e 
he Facility and Exactneſs of this Proceſs being ſuch, that 
0 knowing the Latitude, and obſerving the Pointing of the . 
— I Magnetical Needle, it has a requiſite Certainty, as to all 
10 Bi Times of the Day and Seaſons of the Lear; including by 
the Magnerical Variation found, all the Mean Proportional 
0. Wl Azimuths, infinitely Increaſing and Decreaſing to a Quarter 
4 Hof the Ecliptick, betwixt the Standing of the Needle, and 
— WH Courle of the Sun, as before mentien'd, which implies all 
6 BY the Varieties of his Annual Phenomena's and Azimuths to 
- BY that purple 4 and is the moſt Commodious and Practical 
Proot of the Doctrine of Fluxions, much improv'd by our 
Famous Sir 1ſaac Newton, that I believe is as yet underſtood. 
All which Examples, we hope; may be acceptable to the , 
Science of ſuch of the Learned that are zealous for the Pub- 
"0 WI lick Good, and Improvement of the Noble Art of Navige- 
on, &c. To whom I wiſh , Proſperity may attend their 
* Wl Sails and Laudable Undertakings. 8 
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4 A Ship's Tackling dzſerib d. 


- See Plate 3d. The Draught of 4 Ship. 
is 
e- 1 i Nin. 5 Croſs-jack-yard. 
© Mixen-vane. 6( 2( Mizen-yard. 
30 = ( Mizen-top-ſail. 7 (0 = ( Main-vane. 
{. 8 | Mi Zens op=ſa,l-yard = 8 Mai n-pe nan: . 7 
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A Ship's ' Tackling deſcrib d. 


CMain-top-zallant-ſail, 
Main-top-ſail. 
Main-ſail. 

| Fore*uake/ 


Fore- all. 
Jack. 
1] Sprit-ſail-top-ſail. 


YE | Sprit- ſail. 9 11 


Fore- top- gallant- ſtay. 
I Tore: top- gallant · bowlines 
Fove-top-maſt-ſiay. © 
Fore-top-ſail-bowlines. ' 
Crane-line. 

Fore-(tay. 
| Mai u- ſtay. 

Main- top-maſt-ſtay. 
Main- top-gallant- ſtay. 
z Main topgallaut bowlines 

Fore-top-gallant- braces. 
I Fove-top-ſail-braces. 

Mzin-top-ſail-bowline. 
4 Galleries. | 

Poop-Lant horn. 

1 Main-top-ſail-brate, N 


5 


1 Mwain-maſt. 
Fort-maſt. 

Bow«ſþr it. | 

; M:zen-top-ſail-lifts. 


I Mizett-crow-foor. | 
bs 1 Hoifting-line for a Flag 
1 1 or Pendant. 


 Mizen-ſheet. 

Mizen-top-maſt. 

Mixen- op- ſail- brace. 

Mizen-top-ſail- clew line 

Mizen=t0p-ſail-ſbeet. 

Main-Maſt. 

Main-top- gallant- maſt. 

M3in-top-gallant-lifts. 

y Main-tup-gallant-yard. 
Main. top. gallant-braces 
Main-top-maſt. 
Mpin-top-maſi-back-fiay 

\ M:in-topsſail-lifts. 


i + 170 
„ Rore-fop galant ſail. 
8 {3 tnt 
1 15 


Nee 
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* u nnen Ns 


2 * 
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Man-. 
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1 Main-tacks. 


If Fore- top- ſail-· bunt · line 


C Main top- fail. bracet. 
| Main=-top-ſaikclewsliy 
Main- topſail leatch.lin 

| Main- top: ſail. bunt- lin 


Main- yards. [;; ; 
Main-braceg. 
Main- ſbeets. 


Main- ſbroud e. | 
Fore-Maſt. 
Fox e-top-gallant-maſl, 
| Fore-top-gallant-lifrs, 
Fore-top-gallant-yard. 
| ——— 
| rore-tops maſt, | 
Fore-top-maſt-batk-ſtay 
Fore- top-ſail - lifts. 

Fre- top· ſail-· bracet. 
Fore- top ſail-clew-line 
Fore-top-ſail-leatch-lin 


| Fore. lifts. 
Fore· yard. 
Pore-leatch-lines, 
Fore- bunt-lines, 
Fore-braces. 
Fore- ſbeets. 
Fore-tacks. 
Fore-ſhrouds. 
Fore- cle w- garnet. 
| Bow-Sprit, 
Sprit-ſail-tep-maſt. 
Sprit- ail. top- ſail - ift 
Sprit. ſai l top- ſail. ard 
Spritſail. cop maſt. ſprou 
Sprit. ſail- top- ſail- bra 
Sprit-ſail.top-ſail-cron 
of. 
Sprit- ſail-top fail-ſþ2et 
Horſe on the bow- ſprit 
Standing-lifts for pri 
| ſail-yard. 
Sprit-ſatl-yart. 
| Sprit- ſail. ſheets. 
Sprit- Hail-cle x- lines. 
i Crean-line. 
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rror Heft, towards the "OTA of the wier 1 the 
Maſt hangs aft: That is, towards the Stern. ben 
Mom chear ye fore and aft! That is, how fares all your Ship" 's 
Company. 
Amain; a Word ws oy a Man of War to his Enemy, and 
ſignifies to Vield. r 
Strike Amain that is, lower —_ Top-ſails. 
92 is a-Peck, viz. Right under the Ship s Bow or Hawſe- 
01-5 
1 Te rr is aki ; thay is, hangs up and down by the 
1 E. «Fi 
'The —— # foul ; that i is, the Cable 3 is got about the Fluke, 
Au Awning; a Sail-or the like, ſuppotted like a Canopy over 
the Deck, to prevent the ſcorching Heat of the Sun in Hot 
| Climates. = | i 
Jo Bale ; to lade Water out of the Ship s Hold, with 
'' Buckets or the like. 
- Trench the Ballaſt ; divide or ſeparate it, 


. The Balla#t ſhoors ; ; that 1s, it runs over from one ſide to the 


md Bear in with the Land, &c. to ſail gs it. 

* bear in; that is, to ſail before or "yh a Wind; into * 
Harbour or Changel. 

4 piece of Oranance (er great Gun) doth 1 to Bear's chi is lies 
right with the Mark. 

Bear up; a Term us'd in Conding the Ship, when they would 
have her ſail more before the Wind. 

Bear up around ; put her right before the Wind. hs 

** Belag ʒ; to make faſt any running. Rope. 1 


2 


4 SEA-TERMS explaind. | 
| - Th Beleend a Cable, is to clench or make it faſt to the Ring of 
the Anchor. | 
A Birth; a convenient Place for a Ship to Moor or Ride at 
Anchor in. e Foo 
. 4 Bight ; any Part of a Rope between the End, when doubled 
together. 
The Alge; the Breadth of the Place the Ship reſts on, when 
ſhe is a- ground. 
The Ship i Bilged; that is, has ſtruck off ſome of her Keel, 
Timber, or bottom Planks on a Rock or an Anchor, and 
ſprings a Leak. | | 
A Binnacle ; that wherein the Coen ſtands. 
A Bitter; a turn of a Cable about the Bitts. 
The Bitte; Two great Square Pieces of Timber, to which the 
Cables are faſten d, when the Ship rides at Anchor. 
| 4 ne Pole us d to ſpread out the Clue of the ſcud - 
ing all, GW. 1. f ; Bay 
Board aud Board; a Term uſed when Two Ships come ſo near 
zds to touch one another. * 
Tov make a- Board, or Board it up, is to turn to Windward. 
To break Bulk, is to open the Hold, and take out Goods thence, 


1 is heaving a Ship down on one Side, while 
| R they Trim aod * 1 3 
 _ To Chaſe, is to purſue a Ship; ip ſo purſued is 
called the Chaſe. 1 & i 
To Cond or Cun, is to dire& or guide; and to Cun a Ship, is 
to dire& the Perſon at the Helm how to ſteer her. If the 
I Ship go before the Wind, Quarter ing or Large, then he 
who Cuns the Ship, uſes theſe Terms to him at Helm, 
Steady, — Steady, Starboard, Port (or Larboard) Helm, s Midſbipf. 
Starboard, is to put the Helm to the Starboard (or Right) 
Side, to make the Ship go to the Larboard (or Left,) for 
the Ship always ſails contrary to the Helm. In keeping 
the Ship near the Wind, (when cloſe haul'd) theſe Terms 
are us'd, Loof, Loof, keep your Loof, Fall not off, Veer no more, 
Keep her te touch the Wind, Have a care Fn Lee-latch. To 
make her go more Large, or from the Wind, they ſay, Eaſe 
the Helm, No near, Bear up: And when the Ship is Ful and 
By, as near as ſhe will lie with her Sails füll, they ſay, 
Thus,. — Thus, keep her thus. | | p, 


- 
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Us D. | 
D* Water ; the Eddy - Water at the Stern of the Ship. 
To Diſembozue, 1s to go out of the Mouth of a Strait or 
_ Gulph, 8 The 
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SEA-TIIANS explaiul. 47 i 

a The Deck is fluſh fore and aft 4 that is, laid from Stem * i 
without any Falls or Rifings. *« S015" 20 fl 
| 3 | 
E* for End; a Term us'd when a Rope runs all out of 


the Block, ſo that it is unreev'd ; as when a Cable (or 


Hawſer) runs all out at the Hawſe | 
Hawſer « run out End for End. Fl wo, lay, The Cove or 


EF. | 
Facke, is one Circle of any Rope or Cable, quoil'd up 
round. | | 


To Farthel er Furl a Sail, is to wrap it up cloſe together, and 


4 it (with flat · plated Strings, call'd Caskets, faſt to the 
. ard. . 1 * Sh - " 

To Fijh-a Maſt or Turd, is to faſten a piece of Timber or Plank 

to the Maſt or Yard, to ſtrengthen it; which Plank, Cc. 


, is called a Fiſh. | | 
Free che Boat or Ship, is to Bale, or Pump the Water out. 


- 


K-54 5 G. 
8 a Ship*s Gauge, is ſo many Foot as ſhe ſinks in the Mater; or 
to ſpeak more Seaman- like, ſo many Foot of Water as 
ſhe draws. | | i 
wh ut Gauge, is when one Ship is to the Windward of ano- 
ther. | 
A Loom Gale, a little Wind. | Tr 
The Ship Gripes ; that is, turns her Head more to the Wind 
than ſhe ſhould. "4 * | 
E * hale, is the ſame as to pull. | N 
' To over-hale, is when a Rope is not ſlack enough, to 
make it more ſlack. | EP 
- To Fail a Ship, is to call to to her Company to know whether 
they are bound, &c. and is done after this manner, Hos, 
the Ship! or only Hias; to which they anſwer Hi: Alſo 
to 1 a Ship with Trumpets, or the like, is called 
Hailing. ö 
Freſb 8 a Term uſed when that part of the Cable 
that lies in the Havyſe is fretted or chafed, and they would 
have more Cable veer'd out, that another part of it may 
reſt in the Hawſe. When Two Cables that come throug 
Two ſeveral Hawſe-Holes are twiſted, the untwiſting 
them, is calledclearing the Hawſe. 
Thwart the Hawſe, and Rider upon the Hwaſe, are Terms uled, 
when a Ship lies Thwart or Croſs, or with her Stern juſt 
before — Ship's Hawſe. TREE Ham ſes 


* 
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48 Sea S. E-R MS; explain d. 
net, are the great Holes under the Head of the Shi 
1 2c. h which * * Cables run when ſhe lies at Anchor. . 
The Ship . that is, inclines more to one fide than the other: 
as, She heels to Starboard, that is, turns up her Larboard ſide, 
to lie down on her Starboard; 1 8 on Fes ocher wor N 
She heels te Porr. 9 
To Hitch, is to catch hold. 
The Hold of a Ship, is that Part betwixt the 3 pad 
Keel-ſon, where all Goods, Stores and Victuals do lie. 
Rammiage the Hold, is uſed for removing or W a | 
© Goods and Things in the Hold. #\ 
1 Hoiſe or Hoiſt, is to ale or lift up; OY Hoiſt in the Mater, 
NMoiſt up the Yards, | 
Helling; when a Ship i is at Sea, 2 þ by fireſs of Wenker, oc 
| age road eK in n ber _ 18 is _ to n 


= 


＋* Ship /Lobearsy that is, 3 ad tumbles 3 

Land- fal, is a Term uſed when we expect to ſee Loads 

as, We had a good Land-fall, that is, made Land, (or fax 

+ Landy accordiug to our Reckoning. 255 

Eund-- la ked, is when the Land lies round about us, fo that no 
Point lies open to the Sea. 

Land. to; a Ship is ſaid to lie Land-to, when ſhe is at 0 grea 
A Diſtance as only juſt to diſcern the Land. | 

Laſh, is to bind faſt. 

Launch, to put out; but generally ular Son. in a * 
Sence, as when a Yard, Cc. is hoiſted, or hove by the 
Capſton high enough, they nnr call — Loy bie! 
That is hoiſe no more. 00 

d Iay the Land, is to loſe ſight, of ; it. 
The Lee- Shore, is that Shore againſt which the Wind blows. 

4 Have 8 care of the Lee-latch ;; chat is, take heed the Ship go not 
too much to Leeward. 

- 4 Ship lies by the Lee; that 1 2 bas all her Sails s lying ſta a· 
geainſt che Malts and Shrouds. 


M. 8 

din Sail, bath ſeveral Words peculiar to it; as, Set 

the Mien, that is, hale the Sail out, and the Sheet 

aft. Change the Mixen, that is, bring the Yard to the other 

ſide of the Maſt. speck the 'Mizen, that is, put the Yard 

right up, and down by the Maſt. "Spell the Ai, that is, 
let go the Sheet and peek it up. 

Tv Moor 4 Ship, is to lay out her Anchors, i in ſuch 2 manner, 

as is moſt convenient for her to ride by ſafely. ;- v1 

ea 


3 
LIE 


2 


SEA-TIANuSG explain 49 

TOON or PLL, the as ra 
a & Lides When Mo En 

cond and laſt Quarter ; and th 

ſo low, nor ſo ift as the Dunes hy I; Let _ wigh 


1 Ship is be- neqpeu, a Term us'd, e the Water does not 


. flow high enough to bring a racy 
out ot a Dock, ar over a Bar. * 7 Pl nr 


* - 
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O. 
Ei Offng, that is, fromward the Shore, or out into che 


Sea j as the \8hip ſflunds for rhe Offing, thats, Tits ffom 
Shore into the Sea: Alſo n Ship „keeps the 
Middle of the Channel, and comes normeas the Shoregthe 
TN ee 49 51: : 
Er A | 
% Parcel a Seam, is (akut the Scam | is 1 to lay 
over it a narrow Piece of AY and pour thereon 
ot Pitch and Tar. 1 5 

To pay a Seam, &c. is to lay hor Fisch and Tar en (As 
Canlking) without Canvaſs. 

To ride a-Peek, is when the Fore and Nain-Mard are tapt up, 
or ſo order d, chat they make wich tlie Rane as it were 
the Figure of St. Andrew's Croſs. 

To Purchaſe, in a Ship, bears the ſame Sente as to draw many 
times, as, The Capfatrparebaſes peer, nt is, ewe in the 
Cable Ar pace. N 


* 


27 To INGO 


e are 8 the Wind patios: in abafc the | 
Main-Maſt Shrouds, even wich che Quarter. 
4 Quoil, is a Rope or Cable laid up round, one Fack or 
Circle over another; and the laying of: the faid Facks one 
on another is gh ng. * | 


f R. 
| Rexch, is 10 Diſtance between any Two Points of Land, 
chat lie in a Right-Line bne from another. 
T eds is to put a through a Block; and RI 4 
out of a Mock, is called wxroving: he Rope. 
HR; ; when a Ship's Anchors hald her faſt, ſo chat (the 
2 drive wich Wind or Tide, the is laid to ride at 
nchor. 


To ride . 1 to ride with che Ship! $ ſide t ro the Tow _ 


1 


* as . . - . + . * * 4 r 9 
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5 Sei: Tuxns captdind 


To Ride betwixt Wind and Tide, is when the Wind and Tide 


are on and have equal Strength. 


-To ride Hawſe-full, is, when in a Rough Sea, the Water brodks 
into the Hawſe-Holes. 


A Road, is any Place near the Land, where Ships may ride at 
Anchor ; and a Ship-riding there, is called » Roader. 
Rowſe-in, (chat is, Hale in) 3 only to the Cable or Haw- 
ſer, and is uſed when Cable or Hawſer is ſlack, to 
make it right or Ait. 


1 0 | n 


* Ball, 'befides 3 irs «prope Siqnification as belonging to 
ards 


the ſeveral from which it takes its vari- 

ous Names, as, Main- Sail, Se.) it ſignifies alſo a Ship, 
as when we deſcry or ſpy a Ship at Sea, we cry out, 4 
Sail ! ASail! Likewiſe if we ſpeak of a Fleet (or a Num- 
ber of Ships to rp 58 we fay, The Fleet confiled of 42 Or $0 
Sail, and not of 40 or 50 Ships. 

Tv. Serve a Rope, is to wind ſpun Yarn. about! it, (with: a Mal- 
let for that purpoſe) to keep it from fretting out. - 

Tv Seaze, is to make faſt or: bind. Xi 

The Ship ſeels ; that is, when on a ſudden ſhe lies down on her 

. ſide; and tumbles from one ſide to the other. 


The Ship ſends ; that is, her Head and e deep i in the 
hollow of the Sea. 


To ſettle a Deck, is to lay it lower. | 

The Ship is ſewed ; that is, the Water is — from has: 

The 3 5 ſbears; that! is, goes in and out, and not right for- 
war 


To ſound, is to try with a Hand or Deep-Sea-Line and Lead, 
how deep the Water is. 

The Ship hath ſpent her Maſts ; that is, her Maſts have been broke 
by foul Weather; but if a Ship. loſe her Maſts in Fight, 
we ſay, Her Maſt - were ſbot by the Board. 

The Sail is ſplit; that is, blown to pieces. 


The Ship ſþooms ; that is, goes right before the Wind without 
any Sails. 

Spring-Tides, are the Tides: at Neu and Full Moon, N 
Flow higheſt, Ebb loweſt, and Run ſtrongeſt. 

The' Bow-ſprit ſteeves ; that is, ſtands too upright. 

Wei is Ukewiſe us d by Mariners, when they ſtow cotton 
or Wool, which being forc'd into fmall Vacancies in the 
Hold, with Screws, is called ſteeving of Cotton or Wool. 


II abi 


£ 


Head about to lie the ocher Way. e 


Seer the h or Wet; Sat! is, 1 the Ship's 


- Ih > N 2 


7 o work a Ship at Sea. 51 
Tate aft the Sbeett, a Term us d for haling aft e f 

5 2 or Fote-Sail. 3 > | = 7 eee * 4 
A Wintward Tide, When the Tide runs againſt the Wind. 
A Leeward Tide, when the Wind and Tide go both one Way. 
A Tide-gote, where the Tide runs ſtrong. l | 
To Tide it up, is to go with Tide againſt the Wind ; and when 
the Tide is done, and alters, to lie at Anchor till it ſervetk 


SEK 11 112551 | 
It fm Tide. and Halj-Tide ; that is, it will be High-Water 
ſooner by Three Hours at the Shore than in the Gffn „ 
To Tow, is to drag a Ship, Boat, or any thing after the Ship. 
The Traverſe, is the Ship's Way in 24 Hours, upon the ſhifting 


of Winds. E 
1 ee: 401% Was 

Fo Yer, is to let out; as Veer more Cable or Rope, Veer 
more Sheet. ' $7 | 


| W. 
ME Ship is Walt; that is, wants Ballaſt. 
To Weather a Ship, is to go to Windward of her. 
To Wind a Ship, is to bring her Head round about. 


How Winds (or Capes) the Ship? That is, upon what Point of 


the Compaſs does ſhe lie with her Head ? 
To Would, is to bind Ropes about a Maſt or the like, to keep 
on a Fiſh to ſtrengthen it. | 


| | | Ys 
HE Ship Yaws ; that is, it goes in and out, and does not 
ſteer ſteady. | | 


. 
* 
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To Werk @ Ship at Sea, in the proper Sea-Phraſes, and to 
manage ber in Fight. 


The Wind is Fair. 


HE Wind is fair, tho' but a little; it comes well, as if 
it would ſtand; therefore up 2 or; Hands, and looſe 
the Fore-top-ſail in the Top : Hoiſt the Colours, Unmoor 
the Ship ; and heave up the Anchors. Haul home the Fore 
and Main-top-ſail-ſheers ; looſe the Fore-ſail and Mizen in 
the Brails.— Come my Hearts, heave up the Anchor, (that 
we may have a good Prize :) Heave away cheerly : Come, 
who ſays Amen? One and all. O brave Hearts, the An- 
chor is a-Peek: Hoiſt the Fore and Main-top-ſails; the An- 
chor is a-Weigh : Let fall _ 12 r 
3 (8 2 » 


72 Fo wark a Ship at Sea. 
aft: Up, and looſe che Main-ſail, and ſet him; Cas and 
Fiſh the Anchor ;. mind your Steerage, Righr the Helm; 
Steddy, ſteddy.— The Ship is: wore; looſe. Sprit- ſuil, and 
Sprit-1ail-top-thik. A brave Cale; bring the Fore-tach to 
the Cat-Head, with a Paſerebo; amd trim our Sails it 
ing: Looſe Top: gallant-ſails, and hoife op our ſmaſh Sails; 
beave out the Mizen-top-ſail, and ſer him. Now we are 
clear of the Land, and the Wind like to ſtand: Hoiſe in the 
Boats before it is roo much Sea; haul up che Main- ſai and 
Fore- ſail, and haul down: your ſmall Sails.— A-Lee the Helm 
hand ſomly, and bring the Ship too eaſily, that e may not 
ſtay: Brace the Fore-top-fail. to the Maſt: Paſs Ropes for 
the Boat's on the Lee-ſide ; and be ready to clap on your 
Tackles, and Hoiſt them in; ſtow them faſt.— Put the 
Heim a-Wearher, fill the Fore-cop-faid. Get the Fore-rack 
to the Cat-head again; and haul aft the Fore-theet, and 
trim the Sails quartering as before: Let fall the Main-ſail, 
and haul aft the Main- ſfleets. Hoiftup the Top-gallans-ſails, 
ſer the Sprit- ſañ- ſprit fail, Top-fail, and Main-mizen, (For- 
top - maſt- main) Top- maſt- ſtay- ails, and the other ſma ll Sails: 
Come, rig out the Steering- fail- Booms, and get up our Steer- 
ing fails; that we may make the beſt of our Way to our 
Cape, (or Port.); Clear your Ropes ; and now we have Sea- 
Room enough, ſtow your Anchoes, and unbend rhe Cables; 
get the Bucklers on the Hawſe-holes; Cork in the Lower- 
Deck-port—— We lay the Land a-pace, and make great 
Way thro! the Water: How bears the Point of Land (out 
Farewel-Cape ?) N. b. W. about 7 Leagues diſtant; aft heave ' 
the Log: How many Knots does ſhe run? 9 Knots and 2; 
fer it down on the Eog-Board, with the Courſe ſteered; as 
alſo, the Bearings and Diſtance from Land: Mind the Com- 
paſs and. ſteerage;; How wind ye? SW. B. W. Reep her 
away on her Courſe, W.S. W. ſa: Seudy, -- ſteddy; ſettle 
the Watch and mind the Sails, &c, 

This you have a gallant Ship, unden al ber Sails and Canvaſs, in 
her ſwifteſt way of ſailing upon the Sea. Now let us have her right 
before ths. Wind. 1 n ei x 


Right oft: the mind, mid on feſb Gale. 


THE Wind, is.veered right aft, -take. in your Fore and 
Fore-top-ſail- ſteering:tails, and Fortl and Mam-top-ſaibfray- 
ſails ; for they are becaim?d! by the' Afrey-fails, and will 
only beat out: be Wind blaws a freſh Gate:;. raund aft 
the Fare and Main-theertk; ſquare the Vards, mke in the Steer- 
ing-tails, and Toy-galkint-lails, in Sprit- ſail · ſyrit · ſaĩ h _ 
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— 
+ 
* 
bo 
4 


Te wort '@ Ship at Sea; 53 
NY? oh, Let go the Sheets, clew them up, and 
Wen: 2 

Ibis you hwve A the ſmall Soils in awd furled 1 
hard % bay them. _ e542 1 5 2 # Hy 0s 


© ES 


- THE Wind ſearcerh; veer out ſome of your fone wal 


Main-ſheers, and Sprit-ſail-ſheers, and let go your Weather- 


; braces; Top the - Sprit-ſail Yard.— The Wind ſtill veererh 


forward; get aboard the Fore and Main-tacks; caſt off 
Weather-ſheers and Braces. The Sails are in the Wind s 
haul aft the Fore and Main-ſheets: The Wind is Sharp, haul 
forward the Main Bow-line and Fore Bow-line ; and haul up 
the Fore-top-ſail and Main-top-ſail-bow-lines, and ſet in the 
Lee-braces: Trim, ſharp, and keep her full and by, as near 
as ſhe will lie. ' = | 5 

Line have you all the Sails trim ſparp, and he Ship by (or upon) 
„Mud. UABRB 94551 4 £ 


| The Wind bun- Peſo or Picking. 


THE Wind begins to blow freſh, and it looks dirty to 
Windward; Come reef the Top-ſails cloſe, taking in all 
the Reefs ; ſlide down the ſhifring Back-ſtays, One third of 
the Maſts lower. Hoiſt the Top- fails, ſer in the Lee-braces ; 
the Wind blows harder, ſettle the Fore and Main-rop-ſails 
Two thirds of the Maſt down. It is more Wind, ſtand 
the Lee-fheers, and Top-ſails-halfyards ; haul down both 
op- fails, cloſe ; ſtand by, take in the Fore top-ſail: Let go 
the Fore-top-bow*line and Lee - braces; let $0 the Lee-ſheer, 
fet in your Weather-brace ; ſpill the Sail, haul up the Top- 
fatl-clew-lines ; ſquare the Yard, hau} up the Bunt-lines and 
Leech-lines 4 and bear a Hand, and furl the Sail. — Come, 
ſtand by again to hand the Main-top-ſail.— Come, take in 
the Main- top-ſarl; Tet go the Main-rop-bow-line, and Lee- 
brace; ler go the the Lee ſheet, ſet in your Weather-brace z 
ſpill the Sail, han! home the Top-ſail-clew-line ; and hau 
I yr ea: and Leech-lines, and bear a Hand; furl 
the Sail. | | 
Now the p- ſalſr are furbd, and you have the Ship in al her 
Lom: ſails or Courſes. | 


| tt Blower # Storm. 
"TT is like to over-blow, ſtand by to haul up the For wn 


Py , 
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caſt off the Top- ſail- ſheets, Clew-garnets, Leech lines, Bunt 
lines ;, ftand by the Sheer and Brace; haul up the Fore-ſail, 
let go the Fore-ſheet, raiſe the Fore-tack ; haul up the Clew. 
arnets, Bunt-lines and Leech-lines ; lower the Yard, and 
rl the Sail. Here is like to be much Wind; ſee that 
your Main, (Jeers) and Hailyards be clear; and all the reſt 
of your Geer clear and caſt off. Is it all clear? Yea, yea: 
Come, lower the Main-yard ; haul down upon your down- 
haul : Now the Yard is down; haul up the Clew-garnets, 
Lifts, Leech-lines, Bunt-lines, and furl the Sail faſt; and fa» 
en the Yards, that they may not traverſe and gall. 
Typus have you have the Ship a-try, under a Mixen. 


A very hollow-grown Sea. 


WE make Foul Weather; Gunner, look that the Guns be 


well laſht, and their Trucks quoin'd; Come aft, haul the 
Mizen up. The Ship lies very broad off in the Trough of 
the Sea ; ſee the Hatches well ſecur'd, and the Tarpaulins 
nail'd over them. — It is better Spooning before the Sea, 
than trying or hulling: Come, my Hearts, Reef the Fore- 
fail and ſer him; haul aft the Fore-ſheer, put the Helm hard 
a-Weather ; mind at Helm what is ſaid to you: The Ship 
wares bravely, ſteddy, ſteddy ; ſhe is before it. The Fore» 
ſail is ſplit to pieces; forward my Hearts: Haul down the 
Yard, and get the Sail into the Ship, and unbend all things 
clear of it.— Starboard, hard up, right our Helm, Port, 
Port, Port, hard; et able Men to the Helm. A very 
fierce Storm; the Sea breaks, ſtrange and dangerous. 


The Ship has broach'd too, and the Sea hath fill'd us full and 


full upon Deck; bur there is but little gone down the Hold. 
. Come, ſound the Well, try the Pump ; ſpell and ſpell : She 


makes but little Water. Come, my Hearts, let's try to Ware 


the Ship again; our Canvaſs will not hold the Wind 
Well then, get up as many Men as can well ſtand in the 
Weather Fore-ſhrouds, hard a-Weather your Helm; hard 
UPp.——The Ship wares round, ſo right the Helm; ſteady, 
ſteady, mind the Helm carefully: Shall we get down our 
Top-maſts ? No, let all ſtand ; ſhe ſcuds before the Sea very 
well: The Top-maſts being aloft, the Ship is the wholſomeſt, 
and makes better way through the Sea, ſeeing we have Sea- 
room. X 

Thus you ſee the Ship handled in fair Weather and foul, by and 
large: Now let us ſee how we can turn to Windward, 


The 
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The Storm is over, let us turn to Windward. 


.- THE Storm is over, ſet Fore-ſail- and Main-fail, bring 
e Ship too; ſet the Mizen, the Main-top-ſail, the Fore-rop= 
ſail, and Mizen-top-ſail; our Courſe is W.S,W. the Wind 
is at 8. get the Larboard Tacks aboard; caſt off the Wea- 
ther. braces and Lifts; ſet in the Lee-braces, and hale aft the 
Sheets; haul forward the Bow-lines, haul the Mizen-tack over 
to Windward ; keep her full and by as near as ſhe will lie: 
How Wind ye? W. a quade Wind: No near, hard, no 
near; the Wind yeereth to the Weſtward ſtill: How Wind 
you ? N. N.E. The Wind will be Northerly, make ready 
to go about; we ſhall lie our ' Courſe the other way: No 
near, give the Ship way, that ſhe may ſtay; Ready, ready, 
a-Lee the Helm; let go the Forevog-bow-lind; veer out the 
Fore-ſheet handſomly; caſt off the Lee-braces, of your 
Fore ſail and Fore-top-ſail ; ' brace in upon your Weather- 
braces : Tend the Ship brace a-back the Fore ſails is a-back- 
ſtays 3 (the Wind is a-head ;) haul Main-ſail, haul ; let riſe 
the Main-tack ; caſt off the Star-board-braces-; let go the 
Main-bow-line, and Main-top bow-line z brace about the 
Yard; haul forward the (Starboard) Main, and Main-to 
bow-line, Mizen-top-ſail-bow- line; brace the Croſs- jack yard, 
ſet in the Lee: braces of the Main- yard-main- top-ſail, and 
Mizen-top-ſail- yard; get the Main-tack cloſe down in the 
Cheſs- tree; haul the Main- ſheet cloſe aft; haul off all, haul.— 
Get aboard the Fore-tack, let go the Fore- bow. line, Fore- 
tack; let go the Fore-bowline, Fore- top. bow- line; ſer in 


the Lee-braces of the Fore-yard, and Fore-top-ſail- yard; 


haul aft the Fore-ſheet ; haul tight the Main-how-line, and 
Main-top-bow-line ; ſhift the Mien - tack, haul right the Fore» 
bow-line, Fore:top- bow- line; and ſer in the Lee-braces, fore 
and aft; keep her as near as ſhe will lie; ſo, thus, thus, 
come no nearer.— Fall not off, Loof, Loof; How Wind you? 
W. N. W. Thus ware, no more, keep her full; How wind 
you ? N. W. The Wind is at N. N. E. keep her away her 
Courſe, W. S. W. caſt off the Lee braces and Weather-bow- 
lines, and ſer in your Weather: braces; veer out the Main- 
heer and Fore- ſheet; looſe the Sprit- ſail and Sprit - fail: top- 
fail, and Top-gallant-ſails, and hoiſe them up; ſet the Stay- 
fails, and Small-ſails; the Wind veers aft ſtill; the Wind is 
quartering, haul aft the Starboard Fore ſheet; let riſe the 
Fore tack, bring it down- to the Cat head with a Palſs.a-ree z 
Reddy in your Weather-bracez the Wind ſtands a brave 


Gale, and we make good way through the Water. _ 


56 A_ Ship chafing her Enemy. 


Thus you have the Ship as at the firſt ſteering, under all her 
Canvaſs, Marter- Mind: She hath been wrought in all manner 
of Weather, and all ſorts ' of Winds : Therefore That draw to 4 
Cotrchufion af tins Settion, with a Man of War in Chaſe, and taking 
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- NOW we are in our Station, and a good Latitude; hand 
you Top-ſails, and furl your Fore-ſail and Main fail; and 

rail np the Mizen, and let her lie a-ttull, until Fortune 
appear in our Horizon : Up aloft, a Man te the Main top- 
maſt heed, and look well out, if you. can ſre any Sbips that 
have been nipt with the laſt Northerly Winds. A Sail, 

Sail: Where? Fair by us. |; How fands ſhe ? To the 
ſtward ; and is about TWO Points upon ous Lee-bow, and 
hath her Larboard-racks aboard: O, then ſhe lies cloſe by 
« Wind. We fee her upon the Decks plainly :- A Couple 


of good Men to the Heim; up and 1>ole the Fore-lail,' 


Main-ſail, and Mizen ; the Larboard»tyweks aboard 
heave out. che Eocene G3 Main-top-fail, and Mizen top» 
fail ; looſe the Sprit-ſail, keep her as near as ſhe will lie; 
havl aft che Sheets, and haul up your Bow lines tight. Do 
* fee ydur Chaſe? Nea, Nea: How wind you ? E. N. 
hen the Wind is at N. hofſe up your Top: ſails, as high as 
ou can; come, fer the Sprit- ſails, Sprit- fail. tcp fail, Flying 
Fb, Top:gallant-fails, Main and Mizen ſtay-ſalls, Main 
Fore top ſail ay -ſails, and the Top- 


gall ant ſtaꝝ · ſails. Ir 


blows a brave Chaſing Gale; the Ship makes brave way 


through the Water; we raiſe her apace; if he keep her 
Courſe we ſhall be up with her in 3 or 4 Glaſfes; no near, 
keep the Chaſe open with the Lee-latch of the Fore-ſail ; ſo 
keep her thus. Come aft all Hands, the Ship will ſteer the 
better, when you ſit all quiet by her Small- ſail, for the is too 
much by the Head: The Chaſe is a luſty brave Ship; ſa 
much the better, hath the more Goods in her Hold : 
che Ship hath a great many Guns; no mattet, we can match 
her. wn No \ntar, the Chaſe is about; come fetch her Wake, 
and we will be about after her; we fail far better than 
ſhe. — We have her wake, a Lee the Helm; ceaſe off the 
Fore ſheet, handſomly z every Man Rand Handſomly to his 
Bufineſs, and mind the Bow lines and Braces, Tacks and 
Sheets. The Wind's a Head; haul Maitviail, haul; let 
go Main bow line, Top bow-line, Top-gallant-bow-line ; get 
aboard the Main tack; haul aft che Main ſueet; brace the 
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loadloun Guns withiCrbf:bar:anil''Lan 
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Mali-yards Maio-top-lail) and Mainltapig | 
jack, and n ard'y i Perm. perry cer ner 
Haube ali, ohaul; thifeiche Helm bring her too; haul the 
fore: aut cloſe aft, ſet in the Lee Braces j; hauf right : chet 


Bow-hnes.! The Chaſe: kee S cloſeupoan u Wind; oY 
. under our; Lee - 1120 5-keepche 


5 a bon; Gunnery i (ee! thar you havei all 
Ino read ineſs, and tat / our C,ν‚be clear zillbH n-. 
_ — 4 N alla che? Hammochs and 
ow them in the itigseuß Quaimel Deck, For Cana 
and on the Cy in the Wade ; down with all < Bulk» 
Heads, c. that may inder; or kuvt is with Splinters.coms 
Gunner, al oubrlifiveanydicen>ready ? Is; there tors of 
Cartridges ot each: form ready: filEd g alt manner of Shbt in 
= 1 1 1 
re! Rammors, Spunges, „ Primvag trons,” Hoi 
Linſtodks, Wads, Suiabs, an Wanke Inches, Ar 
feverabQuarters,' Yaſhciem for them ud furt that nome of 
our Guns be'cloyid ;; and when we/are in Fight, be ſufe to 
3 -abways: obſer» 
ving tor give Fire bn the Word is gen Adee that the 
Blunderbuffes, Muskeroons;' Firelocks, Nüſtols, Swords, Cuts: 
laſhes, Pole Axes, Half -Pikes and Javelms:ibe in readinefs g 
and all our Cartouch- Boxes and Bandaleers, fill d ani funniſnh' d 
with Powder and Shot; ſee that our Patereroes in the Fo! 
with the Murtheters and. Stock Fowlers, have their Cham- 
bers fill'd with gaod Powder, and Bags of Small ſnot to 
load them; rhatit»we ſhould be laid aboard, we might clear 
our: Decks. Lieutenants, call over the Quarter Liſt, and 
ſee every Man and Boy, at their Gun's Small-Arms; and in 
the Tops at their ſeveral Quarters: =o Obſerve when we are: 
nearithe Chaſe, in Bight,-ro load our Guns with Double» 
head round and Partrĩdge· Shot; and to Fire our ſmall Arms. 
TherChaſe, pays away mors room. Hard 4 Weather veer 
out be- ef the Mainſheat, and Foreſhedt, caſt off rhe 
Ezrboard:boaces ; r Right the Helm; keep 
her chüs ; Well ſteer'd, The Chaſe goes away room, her 
Sheers art hoth aft; ſhe is righr before the Wind; Starboard: 
hard; let rife the Main- tack, let rife: the Fore ; tack; haul 
aft the Fore ſne et. We have a Stern Chaſe, but we mall 
be up with her prefently, for we fetch upon ber Hand. going. 
Hoiſt ous Colours, ſpread the Waſt Cloths and Top- Armours. 
| The-Chaſe hauls up her Main. ſail and furls it; ſhe puts abroad 
ber Maſte-Cloths; ſhe will Bight us: Come, my Hearts, up 
and furl our Main- ſail, Ning dur Main- yard with the Top- 
Chains, ſling our Fore- yard. She will fight us be- 
fore tha Wind; I fee * * of. Men; it iin; 
3001} 1 


— ——— ——¾ ——ů — - 


— 2 —ää—f ę — — — 


- 


Ship, but Deep ;:Foul:; he is a d Upm Ship, and full:of 
Men; (but we / ſhalbhmatch her, IN ARCO Fo Cause 
It 18. 1 


Come vp aloft all Hands: are all prain n dl; wo! 
Heu ba dim awob 227 e p 1:43 gi nc tr 
— Ae hi The Captes'iSheech. per OS, 
 GENTLEMENgIWe are chene ethplog'd! land: maintain'd by 
his Majeſty, King dene, ahd{our:Cauntry: ;/ to do our Endea- 
voursꝭ fo keap then dea from Piracy and Robbers, and his 
Majeſt/ s Enemies ; aH it is our Fortune to meet this Ship at 
tliisſtime: Thereforepilzdeſite you in his Majeſty's Name, 
and for the lake: fur Country, and the Honour of our En- 
gliſb Nation, und jour ſelves, that every Man behave him- 
ſelf. Couragious,; Iixe Eugliſhmen; andi not have the leaſt 
ſhew-of a Cowardit: But obſerve the Words of Command, 
and do bis utneſt Endeavour... Into God's Hand we commit 
rey nay” and our felves} ſb every Man ito his Quarter, and 
8 is Courage and God be with us, and grant us the 

ieee 14}: en: ; e ba 1908. 

Sbe ſetiles her Top-ſails, we are within ſhot ; let all our 
Guns be looſe in the Tackles, and the Ports all knock'd open, 
that We may be ready to run out our Guns when the Word 
is given; up noiſe of Trumpets and Hail our Prize; the 
po. Pts again with, her Trumpets: Hold faſt Gunner, do 
not Fire till We hail them with our ſpeaking Trumpet; Port 
edge towards him; ſo; now we are fairly along fide of him, 


and within Musker- ſhot : Come, my brave Men, run out 


your Guns, and give him a Broadſide, a Volley of ſmall 
Arms, and a Huzza.— Well done, my Hearts. He te- 
turns our: Compliment, by fir ing his Broadſide upon us 
What chear, my Hearts, is all well betwixt Decks? Lea, 

ea, only he has rak'd us through and through; no Force, it 
3s his Turn next; but give not Fire again, till We are within 


Piſtol-ſhyt: Port edge towards him, he plies his Small- ſhot. 


Come, Boys, Load and fire our ſmall Arms briskly at him: 
Hold faſt Gunner; Port, Right your Helm, we will run up 
his ſide; Starboard a little, Fire a Broadſide, Gunner 
That was well done; this Broadſide hath made their Decks 


thin of Men, but his Small- ſhot at firſt did gaul us. Clap 


in ſome Caſe or Partridge- ſliot in the Guns. Vou are now 
-4 Loading: Brace too the Fore-top-ſail, that we * 
* | ; oor 
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A Man of War taking his Prize. 


ſhoot apFlead of him he lies broad off to the Southward, 
to bring his other Nroadſide to bear upon us: Starboard, 
hard ; get aboard the Larboard Fore-tack) trim your Top- 
fails ; run our: your. Larboard Guns: He firzs his Starboard 
Broadſide upon us; he:p6dtirs in his Smallfhet ? Starboard, 


give not Fire until he fall off, that tfle Prize may receive 


our full Broadſide; — Port a little: Pire a Broad-hde. 


His Fore-maſt is byythbiBoard ; this laſt Broadſide hath done 


2 Execution; Hwmw('.cheerly my Mates,” the Day will 
e ours, he is ſhot aHead; he bears u before the Vind, 


to ſtop his Leaks : Keep her thus, well ſteer'd; Port, Port 
hard; bear up before the Wind, that we may give him our 
Starboard Broadſide: Gunner, ſee that the Guns be 
loaded with Double-head- round and Caſe-ſhot: Yea? yea. 
Port, make ready to board him, have your Laſhers and 
Graplings ready, and able Men with them: Edge towards 
him; when you give Fire, bring your Guns to bear amongſt 
his Men, with che Caſe-ſhot ; well ſteer'd, we are cloſe on 
Board.; give Fire again: Starboard, well done my Hearts; 
they lie Heads and Points aboard the Prize; come, board 
him bravely : Enter, enter, Are you laſh'd<faſt ? Vea, hea, 
we will have him before we go here-hence— Cut up the 
Decks; ply your Hand- Granadoes.— He cries out ar- 


ter: Quarter for our Lives, and we will yield up Ship and 


Goods.—Good Quarter is granted, provided you will lay down 
all your Arms, open the Hatches, haul down all your Sails, 


and furl them; looſe the Latchings, we will ſheer off, our 


Ship, and hoiſt out our Boats: If you offer ro make any 
Sail, or Fire again, expect no Quarter for your Lives === 
Go aboard him with our Boats; and ſend aboard the Cap- 
tain, Lieutenant, Maſter and Mates, with as many more as 
our Boats will carry. bab 8 


N . a E * 5 *. 5 
So will we leave: the Man of Mar to bis Prize and plus den, and 


20 ſecure his Priſone#s'; ani ſbal conclude this Section with 'Ovid, 
when he ſail'd in the Ionian Sercights, OO 2D 


N A Ys Nee u Rt - LIC) = 
NOTHING but Waves we view; in dea where Ships do float; 
And Dangers lie, huge Whales, and ul Fiſh play: 
Above our Heads, Heaven's Star- embroider'd Tor; 3 
Whoſe Vault contains TWO Eyes for Night and Days 
Far from the Main, or any Marine Coaſt, - 
Twixt Borean Blaſts, and Billows we are toſs'd. 
(If Ovm, in that Streight of Ionian Deep, | 
Was toſs'd ſo hard; much more are we, on Seas 
Of larger Bounds ; where Staff and Compaſs keep 


Their ſtrick Obſervance : Vet in this Uneaſe of 
. 
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Between the Sea and Silver-{pa 
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Ot Tacking-Roards, we ſo the Way make heft, 
5 That ſtill our Courſe ; draws-nearer our Port.) 8 


b . ngled Sk ; 
We rowling climb, then [hurling fall beneath ;:i | - 
Our Way is Serpent-like, in Meads which lie, 
That bow like Graſs, but never make a Path; 
But fitter like Voung Maids and Menchs together; 
Run here and there, all where, ahd home knows whether, 
Our Way we know, and yet unhowli to other; 
And whilſt miſrknown to us; btfere we dive, 
The Hand and Compaſs, that governs the Rudder 
Do often err alcho the Pilots ſtrive ac z 4 
Wich Chart and Compaſs: Net our Reckonings fall 
Joo narrow, ſhort, too high, too wide, rob ſmall. | 
Jo diſcon this Remark, when we fet Land; q 
Some this, ſome that do gueſs ; this Hill that Cape. 
For ſome Hours our Skill ia ſuſpence ſtand 53 
Ierming chis Shore, that Head-Land points the Map: 
Which when miſtook, this forg'd Excuſe goes clear, 


7 
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O ſuch. and ſush m Land it firſt did pear. 
In a — n have the Pain; 
By drudging, pulling, haling. ſtanding to it: 

In Cold and — 5 both dry and wet, they ſtrain - - 
Ihemſelves, and toyl; none elſe but they muſt do it. 
Both Prom and Poop, do anſwer to the Hel: | 
Ie Sccerſinan ſings ; no Grief his Joy can whelm. 
By Night our Watch we ſer, by Day our Sighbr; 

And make, more ſail, if Pirates do appear; 
We ret ed, Tis Force make Cowards fight; 

Tho' none me dare, than they that have moſt Fear. 
It's Courage makes us Raſh, and Wiſdow. Cold: * | 
et Wile Men, Stout, and Strong, grow Lion- bold. 
'The Wiſe Man knows his Wiſdom how to uſe; 

_ The Artificer, what Art 'tis beſt to chuſe. y 

Tis a True Saying, and approved long, 1 
The Wiſe Man is more Worthy than the Strong: | 
| The Field he Tills, che City he can guide; 
And far the Ships in Tempeſts/ will provide. 
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AAA AAA! 
of the Sea or Ocean, 


HE continual Motion and Agitation, Flux and Reflux 

of the Sea, is of great Uſe in Navigation ; and the 
Seas thereby purge. themſelves : By which they are kept 
from Putrefaction; like a Fountain it cleanſes it ſelf. Ila. c 7. 20. 
It cannot veſt, but cafts n Mire and Dirt; whereas Lakes 
and Ponds, whoſe Waters are ſtanding and dead, corrupt and 
ſtink. And it is obſerv'd by Seamen, that in the Southern 
Parts of the World, where the Sea is more calm and ſertled, 
it is more corrupt and unfit for Uſe. So is the Sea of 
Sodom called The Dead Sea: In which, tis reported, that the 
Birds flying over it, drop down Dead. | 4 


The Sens within their Bound! the Lord contain; 
He alſo Men and Devils holds in Chains. 


It is a wonderful Work of the All-wiſe Creator, to limit 
and bound ſuch a vaſt and furious Creature as the Sea: 
Which, according to the Judgment of the Learned, is in 
many Places higher than the Earth; as in Hu, &c. And 
that it hath a Propenſion to over-flow it, is evident, both 
from its Nature and Motion: Were It not that the Omni- 
potent and Omniſcient GOD, has laid his Law upon it. And 
this is a Work where the Lord glories, and will be a4mi?'d;: 
Pſal. 104. 9. Thou haſt ſet a bound that they may not paſs over, that 
they turn not again to cover ibe Earih; which it is clear they 
would do, were they not thus limited. So Job 38. 8, 10, 11. 
Wh: ſhut up the Sea with Dooys, when it — — at if it had iſſued 
of the Womb ? I byake up for it in decreed place, and ſet Bars and 
Doors; and ſaid, Hithervo 15 thou come, but v further; and here 
ſhall thy Proud Waves be ſtai Do 374 = ; 
ian eien. q 10. vim | 
In the vaſt Ocean Senmen may deſery FY91 
God, boundleſs Merey und Eter nix.. 1 am 


The Ocean is of à vaſt Extent and Depth, though ſuppo- 
ſedly meafurable ; yet not to be ſounded by Man in many 
Places. It compaſſeth about the whole Earth, which in the 
Accompt of Geographers; is £62934 Miles, and its Diameter 
8359 Engliſh Miles: The Surface of the Earth contains 
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62 « Of the Nature of the Winds. 


220048209 of Square Engliſh Miles; containing about 5. 
Millions of Millions of Acres: And its Solidity js 

3069301605 35＋ of Cubick Engliſh Miles, which is the Jon 
Content of the Terraqueous Globe). Yet the Ocean invirons 
it on every Side; (Pſal. 104. 25. Job 11. 9.) ſuitable to which 
is that of the Poet: | \ Caf” 


Tum freta diffudit, rapidiſue tumeſcere ventis | 
Juſſit & ambite circumdare littora terre. Ovid. 


| He ſpread the Seas, which then he did command | 
To well with Winds, and compals round the Land. 


And for its. Depth, who can diſcover it? The Sea, in 


| Scriprure is called the Decp, Job 38.30. The great Deep, Gen.1,11. 


The gatbering together of the Waters into one Place, Gen. 1.9. If 


the greateſt Mountains were caſt into it, it would appear no 


more than the Head of a ſmall Pin in a Tun of Water. 

The Waters of the Sea in themſelves, are Brackiſh, Salt, 
and Unpleaſant : Vet, being exhal'd by the Sun and condens'd 
into Clouds, they fall down in plea/ant Freſh Showers : Or 
if drained through the Earth, their Property is thereby al- 
ter d; and that which was ſo ſalt in the Sea, becomes ex- 
ceed ing ſweet and pleaſant in the Spring. This we find by 
conſtant Experience, the ſweeteſt Chryſtal Spring came from 
the Sea, Eccleſ. 1.7. . 4 or 129 > ol | . * 5 
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eee e il een 
Of 'the Nature and Qualities of the principal 
$i 7 1 ; 3 ; f TT 2445 „n edn 15471 
ly HE Wind, ſaith Ariſtotle, is an Exhalation Hot and 
N. Dry. engendred in the Bowels of the Earth; and 


* being gorten out, is carried ſidelong upon the Face of the 
« Earth. The North-Wind, called Septentrio, Aquilo, or Apar- 
Fi, is extreamly Cold and Dry, prohibiting Rain: It pre- 
ſerveth Health by . the Air of all Peſtiferous Infecti- 
ons; but it cauſeth Dry Colds, and hurteth the Fruits and 
Flowers of the Earth. 
The N. E. b. N. called Aguilo or Boreas, is alſo Cold and 
Dry, without Rain: It hurteth the Flowers and Fruits of 
the Earth, and eſpecially the Vines when they bud. f 
The N. E.b. E. called Helleſpontis or Cecias, is Hot, drying 
up all Things. 17-1 5 1 290! : aun The 
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Of the Nature of the. Winds: 6g" 

The Eaft-Wind, called Eur, Subſolartus, or 3 is Hot 
and Dry, TLemperate, Sweet, Pure, Subtle and Healthful; 
and eſpecially in the Morning when the Sun riſeth, by whom 
it is made er Pure and abends Per mew "Ti ion | to 
Man's Body Fg CPE al 

The E.S. eichhed Davis or — is alſo * and Dry: 
It bloweth lowd, and therefore! is call'd Lucrerius, _ Altitanous, 
Vulturnus. i #134 F :41 0! 6 6 Rs 115 717 

The S.E-.b. 8. * kurbaffer, or Tecon, is Hor and 
Moiſt, and breedeth Clouds and Sickneſs. 

The S»2b=Hhind called Auſter or Notus, is Hot and” Moiſt ; „ 

wn 3 Clouds, great Rains, and peſtiferous Air. 

W. d. S. called Auſtro- Afrieus. or Libonotus, is tempe- 

N Hot; and yet, breedeth Rain and Sickneſs as ſome \ 
write. 

The S. W.b W. named AFieus or Libe, is Cold and Moiſt, 
cauſing Rain. | 

The e Mind, called Bevoni or Zephyrus, "Is temperately 
Hot and Moiſt, and wholeſome in the Evening: It diſſolvet 
Froſt, Ice, and Snow, and maketh Flowers and Herbs to 
ſpring; and ſome write, that it cauſeth Thunder. 1 | 

The . N. . called Corus or e, den and Moiſt, with- 
out any great rigour. r. 

The Nb. N. called Syrus or Trachias, is Cold and Dry, of 
Earthly Nature, breeding Snow and Winde, and ane 
Storms and Feen Thus, | 


Through many. Fears and. Dangers — run, re 

But all', en when they do. return. 3 n bi avian 
1 

oe which we have an Elegius nv 13vely Deſcription, 

Pſal. 107. 25,26,27. He commandeth, and raiſeth the ſtormy Winds, 
which lifteth up the Warves of the Sea: "They mount up to Heaven; 

they go down again to the Depths: Their Soul i melted becauſe of 
the Trouble; they reel to and fo, they ſtagger + like a drunken Man; 

they are at their Wits end: Or, as it is in the Hebrew, all Wi "loan 
is ſwallowed up. Suitable to which, is that of the Poet : tt 


Rector in incerto eſt, nec quid fugiatwe petat ue, 
In venit ambiguis ars ſtupet ipſe malis. . Ovid. 


The Pilot knows not what to chuſe o or f 
Art ſtands amaz'd in Ambiguity. 


"4 
* 


Theſe dreadful Storms do at once diſcover to us the migh-. 
ty Power of God in raiſing them; and his abundant _ 
neſs 


| 
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neſs in preſerying poor Creatures in them. Fit, The power 
of God is graciouſly manifeſted in raifing: them Ihe Wind 
is one of the Lord's Wonders, Pſal. 109. 24,25. He commundeth 
and rai ſeth n Mines Yea, Verſe 18. God appropriates it 
as a peculiar Work of his; He cauſeth (his Wind to blom.) Hence 
he is ſaid in Scripture to bring them forth of his Treaſury: 
Pſal. 139. 7. There they. ars: locked un and reſarwed; not à Gui 
can break forth, till he command and call for it to go and 
execute his Neaſute: ea, he is: faid to hold them in his 1 
Prov. 30. 4. What is more uncapable a6 holding than the 


Wind 7 Vet Cod halds it: Alte“ it he a ſtrong and terrible 


Creature, he contropls and rules ino, Vea the Seriprure ſets 
forth God: as riding auen the Wings, ef the Wind,” Pall 18. 10. 


Ie is a ber romed Speech from the manner of Men, when they 


would ſhew their Pomp and Greatneſs, Ride upon ſome Pately 
Honſe ws Charidt; ſo che Lord, to Manifeſt the Greatneſs 
of his Power, rides upon the Wings of the Wind, and will 
be admir d in: ſo terrible a Creaturd. And no leſs his glori- 


ous Power appears in remanding them, than in making: 
1 i ; f x 


them... +$ 


* 
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The Heathens aſcribe: this Power to their God alias but 


e know this. is the Royalty and: fale Prerogative of the 
true God, who made Heaven and Earth; It is he that makes 
the Storm a Calm, Fſal. 109 29. andi it 15 he that ſhifts and 
changes it from Boint to Point of the Compaſs, as he pleaſeth; 
for he hath appointed them in their Circuits, Eceleſ 1. 6. The 
Wind goeth toward the South, and turneth about unto the North; it 


whirleth: about cont inually, aud returneth again according 1c his Cir- ' 


cult. And as we ſhauld adore his Coodneſs in preſervin 
Seamen (in a poor weak Veſſel) in the height of all their 


Eury and Violence: Therefore 1 Jhall conclude this Dis 
courſe, with a Poem out of that excellent Book of Mr. Joby. 


Flavel's, Nauigation ſpiritualix d, P. 30. vit. 


A Deſcription of a Ship in a Sturm and Difireſ.. | Shia 


' THE Sh 


+117 2015 Lady a6 2h 
ip that now ſails trim before the Mind. 
E're the deſir 


d Port it gains, may find 

A tedious Paſſage: Gentle Gales a While 
Do fill its. Sails; the flattering Seas do ſmile : + 
The Face of Heaven is bright; on every ſide 
The wanton Porp/ce tumbles on the Fide. ' 7 
Into their Cabbins now. the Seamen go, 5811 1 
And then turn our 3 with What Chear ho? 


- 


All on a ſudden; dark'ned are the Skies, 
The Lamp. of Heaven obſcur'd, the Winds do riſe; Thi 
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Waves ſwell like Mountains: Now their Courage flags. 
The Maſts are ſprung, the Sails are torn to Rees: 1 WP: 
The Veſfel works for Life; anon, one cries, 

The Main-maſt's gone by th Board: Another plies 

The Pump, until a third do ſtrike them blank, 

Wirth, Fre, prepare for Death w*hawve ſpring a Plank. 

Now, to their Knees they go, and on this wiſe, - 

hs, — 8 with their loudeſt Cries:: * 
Lord, [ave us but this ance, and thou ſbalt ſee an 
What Perſons for the future en ny 4 + ee. 
Our former Time*s miſ-ſpent ; but with a Vow 

We will engage, if thou wilt ſave us now 

To mend what ig amiſs.” The gracious Lord, 

Inclin'd to Pity, takes them at their Word: 55 
The Winds into their 'Freaſure he doth call; 7 
Rebukes the ſtormy Sea, and brings them all 
To their defired Haven: Onde a-ſhbre, ba 5 
And then their Vows are ne'er remember'd more. $4 


—_—_ „ 1 &. dl. ii. 1 FF”; mY — * rY * 
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f the various Colours of the Sea. 


HE Variety of Colours of the Sea- Water, at ſeveral 
| Times chiefly depends upon the Wind and Weather, 

Deepneſs or Shoalneſs of the Sea, and the Reflection of the 
Light upon it. Its uſual and moſt natural Colour, is a deep 
Green: But in Cloudy and Rainy Weather, the Surface of 
the Water appears Blackiſh ; and ſometimes of a deep Blue 
according to the Colour of the Sky, and the 7 — ry 0 
the Water. On Sands (or Shoals) upon rhe Tide of lood 
the Water is generally White; the Waves, by reaſon of 
the Shallows, meeting with Oppoſition, and breaking into 
Foam, till the Flood is well advanced. Sometimes the Wa- 
ter is of a perfect Azure Colour, the Sun ſhining bright upon 
it. Sometimes the upper Part of the Waves appears Purpliſh, 
ſometimes Reddiſh : Though in Shallows perchance it may 
receive this latter Tin&ure alſo from the Sands which lie 
under it; and fo tis thought of the Red-Sea. ; 

I have obſery'd, when the Ship has been under fail, and 
the Wind has freſhned, the Waves at the Head and Sides 
of the Ship, to appear with a Pale kind of Brightneſs : So 
pave I feen at Night, by the Sides and Bow of the Ship, the 

ea as it were a ſparkling Flame: The ſame alſo is ob erva- 
ble in a Boat's | pas in the Night, by the Oars falling 
4 5 (1) rough- 
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roughly into the Water, ſeems as a continued Flame; which 
L aſcribe rather to the Saline Particles of the Sea-Water, which 


were then put into a violent Agitation, than to the Spawn of 
Fiſh, as ſome of our Seamen imagine. 


Natural Prognoſticks of the Weather, deduced from 
Philoſophical Aphoriſms, and frequent Experi- 
ence of Judicious Perſons. 5 


I. By the SUN. 


F the Sun look Pale, look for Rain; if Fair and Bright 
Fair Weather ; if Red, Wind. ? 

If the Sun appear in the Eaſt, greater than it uſually doth, 
it is a Sign of Rain. | . 

The Sun riſing Bright and Clear, fignifieth a pleaſant Day : 
If he riſe Fiery Red, or ſhews Broad, as through a Miſt, or 
has a Circle about him, expect Rain. | 

If the Sun drive the Clouds before him into the Weſt, it 
ſignifieth Fair Weather: If at his riſing there appear a 
Circle about him, and vaniſheth away, equally, it betokeneth 
Fair Weather. ' Py 
If at the Riſing of the Sun, his Beams ſeem Red or Long, 

or encompaſſed with Red Clouds, it ſignifieth great Winds: 

If at his Riſing there appear a thick Miſt, or if it raineth 
in the Evening, it threatneth very foul Weather to follow : 
Alſo if the Sun-Beams be ſpotted either Green, Pale, or 
Black, or gathered to a Cloud it fignifieth Rain. 5 

If the Circle or Circles about the Sun be clear, and of no 
Continuance, look for Fair Weather. 5 
Ik there be many Circles, it ſignifieth Winds; the Redder 
they are, the more vehement Winds. If the Circles are here 
and there broken, and are Thick and Black, look for cold 


Wind or Snow : Or if the Sun ſettles behind a great Black 


Cloud, Rain follows. 


If a Black Cloud appear, and about Sun-ſetting, it will 


Rain that Night or the Mornin following Or if He ſetteth 


Red, or Clear without a Cloud, it ſignifieth Fair Weather. 
If at his ſetting he be of divers Colours, or Clouds like Wa- 
ter, it threatens Rain: Or if it raineth in the Evening, Foul 
Weather will follow. If there appear Fiery Spots in th 

at his Setting, much Wind will eaſye. 


* 
* 


* 
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Prognoſticks of the Weather. | | 6 I 
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II. By the Moo N. en 
IF the Moon look Pale, look for Rain; if Fair and Bright, 
— Weather; if Red or Bluſhing, Storms of Wind will 
enſue. WED IH 7; n £1 l 
| If the Moon in the Third Day after her Change, or Three 
R Days before her Full, or in the Midſt of the Quarter, be 
found of pure Light, 8 compaſſing her, the Ends di- 
re& up, ſhe promiſeth Fair Weather; but bent to Red Co- 
lour, provoketh Winds, as aforeſaid. The Moon ſomewhat 
Black or Thick, provoketh Rain. When the Moon's Horns 
are blunt at its Riſing, Three Days after the Change, it de- 
notes rainy Weather for that Quarter; but the other Quar- 
. ter ſeaſonable Weather: Hence obſerve, 904 


A4. is the Fourth and Fifth Days Mather, 
i that Lunation altogerber. | 


| And when the Moon is Five Days old, mark the Tip of her 


Horns; if they be blunt, it ſignifieth Rain; if ſharp-pointed 
and pricking upwards, great Winds: If in the Fourth after 


\ 5 0 
8 Winds and Rain. MN. 
III. By the STARS. 


THE obſcuring of the ſmaller Stars foreſhews Temyefts. 
When Stars ſeem to ſhoot, Wind comes from that Quarter. 
If the Stars appear of much Light, and ſeem to be of 
more Bigneſs and Blazing than ordinary, it betokeneth great 
| Winds and Moiſture in that Part where they ſeem ſo; andin 
Winter great Froſts. | e es 
When dim Stars appear with long Fiery Tails, it rhreat- 
| neth Winds and great Drought; the more in Number, the 
greater will be the Effect. LY ad 
: If the Stars ſeem to ſhoot in divers Places, it fignifieth 
divers Winds : If in all Places, Wind, Thunder, Lightning, 
| and moſt tempeſtuous Weather. AY 
. Stars dull and hardly appearing, or ſeeming Dull and 
Large, as through Miſts, betoken Rai | | 


| IV. By the Sx 1 and CLovDs. 


IF the Sky be Red in the Morning, it is a ſure Token of 
Wind or Rain to follow; or both in Squails, Cr. for the 
Vapours which cauſe that 1 will ſoon be diſſoly'd. 0 

| 2 


her Change, ſhe have a Red Circle about her, it ſignifierh 
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If a dark Cloud be at Sun-riſing, in which the Sun is ſoon 
after hid; ir will diſſolve it, and Rain will ſoon follow. 
If a Cloud appear, and afterwards Vapours are ſeen to 
aſcend up to it, it portends Rain. . . 
If Miſts come down from the Hills, or deſcend from the 
Sky, and ſettle in the Vallies, it promiſeth Fair and Hot 
Weather: Alſo Miſts aſcending in the Evening from the 
Earth or Water, ſhew a Hot Pay to follow. . 
Small ſcattering Clouds in the S. W. that fly high, and lie 
as it were in Ridges, and ſeem to move, engender Winds, 
and often produce Whirlwinds. | 0 1 


* 
* 


A haſty Shower of Rain falling, when the Wind has rag d 


ſome Hours, ſoon allays it: If a Storm riſe with the Sun, at 
going down of the Sun it will ſoon decline, and about Mid- 
night ceaſe. If the Water ruckles much, and frequent Bub- 
bles ariſe, the Storm is of a ſhort Continuance. 
Black Clouds flying from the Eaft, ſigniſie Rain at Night; 


if from the Weſt, Rain the next Day: If they fly low, and 


appear to ſettle upon the Tops of Hills, it is a Sign af Cold 
Weather : If they be wry, and appear White, -like 
Towers, Hail is at hand. If White Clouds a pear in Win- 
ter, Iwo or Three Days together, at Sun-rifing, it is a Sign 
of Cold and Snow ; but Black Clouds ſignifie Rain. A Red 
Sky in the Evening, and a Grey Morning, is a Sign of a Fair 
Day. Miſts falling of a Morning, in Spring or Harveſt ; alſo 
Miſts over Ponds or Waters in the Morning, ſhew Rain. If 
the Clouds fly ſwiftly in the Air, it ſigniſies Rain from that 

art of the Heavens, eſpecially from the North or South. If 
kick White Clouds, gathered together in many Places, like 
Elocks or Heaps of Wool, appeax ; it is a Sign of Rain ; 
nk if thick dark Clouds, toward the North or Weſt, near 
the Earth, preſently Rain; and if like Hills, a little above 
the Earth, Foul Weather is over. I Miſts deſcend from 
the Hills, and ſettle in the Vallies, it is a Sign of Fair Hot 
Weather next Day; or if White Miſts ariſe from the Waters 
in the Eyening. 54 mm 264540 | 


V. By the RAINBOW. 


THE natur- Signification of the Rainbow, is to to, ſhew 


Rain paſt or to come. 


The Rainbow appearing. when it nate is a Sign of Foul 
Weather ; but a Rainbow appearing after Rain, ſignifies Fair 


Weather: The Greener it appears, the more Rain; the more 
Wind, if it appears Redder. If it ſhews very Light in the 
Blue Part, expect Fair Weather, If the Rainbow 6 _ 
4 | . betore 
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before Noon, then the Rain is ſpent; if at One or Two AF. 
ternoon, the Rain is near. A Rainbow in the Mornin , is 
a Sign of Wer, (unleſs there be Drought in the Air :) 1 it 
appear in the Evening, it is a Sign of Fair Weather, (unleſs 
the Air 7 with Moiſture.) A Rainbow at Night, oP» 
poſite to the Moon, is a Sign of much Small Rain and Wind 
to follow. A Rainbow after long Rain, is a Sign of Fair 
Weather, preſently. If Two Rainbows appear together, it 
is a Sign of Rain within Two or Three Days. 
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Anſwers to the Queſtious in Nav IAT ION, propos d 
at the Beginning of this Appendix, 

Plain Saſling. — 

UEST.I Courſe S. .b. S. . neareſt Diſt. 914. x. Lat. 684 l. 

Queſt; II. Courſe S. E. ZE. Diſt. 370 l. Departure 296 1. 
ueſt. III. Courſe $.549. 281. V. Southing 52 m. Weſting ies m. 
Queſt. IV. Diſt. 252, 1098 J. x. Lat. 208,975 21. Dep. 139,691 1. 

Queſt. V. Diſt. 946 m. x. Lat. 786 m. . 

Queſt. VI. Courſe N. 533. 8“. E. x. Lat. 360 m. Dep. 480 m. 

Queſt. VII. Diſt. 1181 m. x. Lat. 452 m. Dep. 1091 m. 

VIII. Courſe 8 V. b. S. . neareſt x. Lat. 1 22, 14m. Dep. 92, iam. 

veſt. IX. Diſt. 250 m. x. Lat. 200 m. Dep. 15m. 

Queft. X. Diſt. 840, 93 m. x. Lat. 640, gm. Dep. 544,093 m. 

Queſt. XI. Courſe N. E. b. N.AE. Diſt. 133, 133 J. Lat. in 5. 200. N. 

Q.XII. Courſes. b. S. 10 21 Weſterly, Diſt. 5 162m. Dep. 295m! 

Queſt. XIII. Courſe S. E. AE. heareſt Dep. 444 m. x. Lat. 333 m. 

Queſt. XIV. Courſe S. b. S. 10. 29,44. Weſterly, Diſt. 801, 9 J. 
Diff. Lat. 656,9 I. Dep. 459,91. Lat. in 190. 56. 8. | 

Queſt. XV. Courſe N.s5 o 22'".E. Diſt. 601. Dep. 45,89 -* 

Queſt. XVI. Diſt.96+ l. Dep. 444 1. to and from the Equator. 

Queſt. XVII. The Second Ship's Diſt. 665 1. x, Lat. and Dep. 
of each 470 l. 1 „ 

Queſt. XVIII. Each Ship's Diſt. is 665 1. and Dep. 30 l. 

Queſt. XIX. 172 Fathom of the Beſt Bower-Cable. 25 

Queſt. XX. Northermoſt Ship's Courſe Is S. 5 40. 19. E. Dep. 712. 
The Middlemoſt Ship's Courſe is S.5 70. 15. E. Lp. 588 J. The 
Southermoſt Ship's Courſe is S. 300. 200. E. Dep. 353 l. 

Queſt. XXI. The Revenge ſailed 47 1. the Torbay 71 1. the Or- 
ford's Dift. ſailed is 153 1. her x, Lat. 1281. and the Cornwall's 
Diſt. was 101 1, her Dep. 56 1. os 

Queſt. XXII. Firſt Ship's Courſe is NV. 44*. 14. E. Second 
dhip's Courſe is S. 239.16'.E, the reſt is obvious. & 

N - Queſt, 


70 Queſtions in 1 en 


Queſt. XXIII. Ship's rale from A to B is 27 m. Lat. of 
the Port B, 355. 36*. N. Courſe from A to B, N. 360. 52. E. Diſt, 
* B to C, is Com. and Second Courſe ſteer'd i is S. 5 E. 


Queſt XXIV. ; 37s home D Dit: thePorts 4 A&B —2 785 


ber 1 zm. > Courlefroms wo => ” 


Diſt. 30 m. es, z m. 
from © from , 
XXV. Dep. 85 55 „„ 
au 155 A. roD. N. 5 . E bo to B, S. 368.18 KE 
| Courſe” from NEE.” from | 75 419. 38". E. 
Q. XXVVI. 5 Diſt. 302 J. 21,7 
| 30 3 to 2 23,8 1. J to 824 4 2 5 49h 
F ; 36,31 Ng. 
| a che ſes AA bp 11552 4 oh 5 41, U. 
19,721. E&NVN. &s. 


Queſt. T0 Dig. zom. x. Lat. 30 m. Dep. 4m. Courſe 
8 5 38. c 

Tel. XXIX. By the 31ſt Prop. 34 Book of Euclid, tis prov 4, 
that an Anglo in a Semicircle is a Right Angle: Ergo, To 
what Place ſoever the Ship was blown from A, right before 
the Wind, and put a-ſhore, the ſame Wind upon the Beam, 

would carry her to the Port oppoſite, at B. 
Queſt. XXX. Courſe to the Port B, is N. 700. 32" E. or near 
E. NE. Ek. demonſtrable by Zuclid, Lib, J- Prop. 20. 

Queſt XXXI. Admits of a like Caoſtruftion and Solution 8 25 
W 22d foregoing. | | 


In Oblique Plain ns, 


QUEST. I. Courſe S. 269. 1 Diſtance 116 Langton 
Queſt. II. N. 61. E. the Courſe requir'd. . 
» Queſt, III. S. 37“. 58 W. Diſtance 6,22 m. - 
.. Queſt. IV. S. 580. 46. W. and N. 589. 46. E. Diſtance 9,7 m. 
_ * Queſt. V. Firſt Ship's Diſt. 10,45 m. econd's Diſt. 4,65 m. 
their Bearing is N. 378. 14. E. and S. 370. 14. . 

Queſt. VI. The Head-Lands bear NV. 80. f 30. E. and $.889.53'. 
neareſt Diſt. 7,95 m. the Eaſtermoſt Head-Land from the 
Hand $.34*. 30. V. Diſt. 9,15 m. and the Weſtermoſt Head- 
Land from the Iſland N. 329. 15. V. Diſt. {0,6 m. | Q + 

geEIt- 


* 6 w 


| ' 


3H Var 


R 
ER. 
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Queſt. VII. The Cruiſer, muſt fail S. 262: 43". E. 173, m. and 
in 24 H. 48 M. time, he Will fall in with the Fleer. * 


Queſt. VIII. The Buoy bears from the Firſt Head-Land 


E. N.E. IE. Diſt. 45 m and from the Second Head-Land neareſt 
S. Mt. Diſt. 74 m. the Second Iſle bears from the Second 
Head-Land, S. 2E. neareſt 115 m, the Rock bears from the Se- 
cond Iſland W.S.W. Diſt. 54 m. the Firſt Iſle bears from the 
Rock W.b.N.,W. Diſt. 99 m. and the firſt Head-Land bears 
from the Firſt Iſland N b.E ZE. 100 m. neareſt. 

Queſt. IX. Courſe N. E. Diſtance from the Grand Cana 


105 m. Lat» ſhe took the Pirate in, was 269. 45 N. 1 


Queſt. X. She muſt run 13,0655 1. before ſhe Tacks,” and 
and then after ward 7,6903) upon the Second Tack. Wo. - 
Queſt. XI. The Firſt Ship ſail'd q5 1. and The Second 80+ . 


_ Queſt. XII. Second Ship's Courſe is s. . Firſt W 2 


Diſt. 491 l. 4 ERR 
Queſt. XIII. The Weſtermoſt Ship's Diſt. is 8; 1. the Ea» 

ſtermoſt Ship's Diſt. 521. and her Courſe is NN. co. 12. NV 
Queſt. XIV. Diſt. on the Firſt Courſe 133 m. on the Se- 

cond 96 m. her Diſtance from the Firſt Ifland 113 m. 


| _. CNorthermoſtY Seb. 
Queſt. XV. They Weſtermoſt Ship! Courſes NE. b. Ni E. 
| Eaſtermoſt | N. 679, N. 
their Diſt. to the Iſland 45 m. = 


Queſt. XVI. The Weſtermoſt Ship's Diſt. is 163.1379 I. the 
Eaſtermoſt 140, 195 1. they bear off each other, E. N. and s. 
and they were 2 Days, 22 Hours in ſailing to their ſeveral Ports. 


815 CNN 
Na ene 
nn , 0256 L. upon they NH, S Courſe.- - 
The Ship ſail'd 59,1641 couth 


Queſt. XVIII. The Firſt Ship's Courſe is N. 429. 19. . 
__ 1299 m. and the Second Ship's Courſe is N. 60. 51 E. 

1 Miles. | 

Queſt. XIX. The Firſt Ship's Diſt. is 139 m. and the Se- 
cond's Piſt. 147 m. | | | 

Queſt. XX. She failed 119 m. N. and 25 m. S. E. | 

— XXI. | Diſt. from the Ship to A, is 75 L. to B, 145. 
to C, 117 m. ä 

Queſt. XXII. If the Learner pleaſe to Project, he will 
form the Figure of a Rhumb Chart : The Diſtances or Bearings 
of each Iſland from the Ship (or Center) he may find by 
the Firſt and Third Caſe of Obligue Sailing, in the foregoing 

rea- 


| of 


J* . Queſtions in Navigatignyanſuer d. 2] 
reatiſe 7 „ which I refer eg > #08" Want of room hers 
+.» omit the abr and leave it rg awn; Induſtry. 


eſt. XXIII. Courſe S. 1595 26 A Dift. 3/835 4 Th 
pie Courſe is 8. 53e. 21. . and the 1 FRI 1 


F a 


he Lizard) | | 11 434 1 
' Queſt; XXIV . | 7 
plimouth | to the nos, is Lge 1 {Pak 
Diſtance from, beer lin ity. (11:36 

| Laſtly, I judge is 1 needleſs. to inſert the Anſwers ed the 
1 | ſeveral Traverſes ; — they are ſo eaſte as to their Pro- 
| E and Calculation, to him that underſtands. what hath 
een taught in Traverſe in the 78 and following Pages of this 
Treatiſe: And having already exceeded the deſign d Limits 
of this Book, thre a hearty Deſire to omit nothing that 
may make the Novice a compleat Navigator, or Sea-Artiſt; 
| To whom, and the Courteous Reader, I wiſh Succeſs in 


| their Study of all Laudable Arts 11 118 r to m 
" Nation, * Land or Sea. | 


Vive, vale : $; quid noviſtic radius iftis, 5 . 
* 47:0 No, his utere _— | 
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